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with the earth. It must be remarked that in this second 
arrangement a momentary charge of the movable sectors 
would suffice, as the fixed segments do not alter the sign of 
their charge. In the former arrangement the charge must 
be continued, so that the electricities in the fixed and the 
movable parts may change their signs simultaneously. 

It is possible that this apparatus, in some form or other, 
will be suitable for practical purposes, e. g., as a volt- 
counter for arc lamps in series, as a registering apparatus 
for the resistance of earth connections, or for changes in 
the primary tension in alternating current circuits, and 
perhaps in the case of very high tensions as a motor. 


—_—__-2s-o > +o oe ________—- 
The New Wood Are Light System. 


The Zipernowsky Electrostatic Motor. 































The well-known phenomenon that bodies charged with 
identical electricity repel each other, was first used in 1780 
by Franklin for the production of continuous motion. He 
employed a horizontal wheel constructed of horizontal 
strips of glass fitted at each end with copper balls. The 
wheel was placed upon a point between the balls of two 
Leyden jars with opposite charges, so that two diametrical 
balls of the wheel became charged similarly to those of 
the jars and were consequently repelled by the latter. 
After a revolution of 180 degrees, each ball discharged 
itself on the ball of the opposite Leyden jar, receiving at 





One of the first to enter the field of arc lighting in this 
country was Mr. James J. Wood, and his machine is, no 
doubt, well known to most of our readers, the original ma- 
chine, together with successive improvements, having been 
described at various times in the columns of this journal. 
During the past few months Mr. Wood has been busy ona 
thorough remodeling of his system, which is now built 
by the Fort Wayne Electric Company, of this city. The 
accompanying illustration shows the new machine, which, 
though it resembles in its general appearance the older 
forma of the Wood dynamo, nevertheless contains a large 
number of changes, which, it is claimed, increase its 
efficiency and reliability in many ways. 

Chief among the improvements which have been brought 
about are those relating to the automatic regulator; by 
means of which the brushes are shifted to maintain the 
current normal, whatever be the number of lights on the 
circuit. In order to accomplish this, Mr. Wood employs 





Fic. 1.—THE ZIPERNOWSKY ELECTROSTATIC Moror. 


the same time a part of the electricity there accumulated, 
and was repelled. Franklin named this apparatus an elec- 
trical kitchen jack. 

Poggendorff subsequently showed that a movable disc of 
glass or ebonite begins to rotate if opposite electricities are 
conveyed to it by means of two diametrically opposite 
combs, and if at the same time it receives an initial impulse 
in any direction. 

Poggendorff also set a Holtz influence machine in rota- 
tion by charging the combs of this machine by another in_ 
fluence machine. 

In order to study the so-called static effects of high ten- 
sion alternating currents, Herr Zipernowsky, among others, 
has constructed a small rotary apparatus which he derived 
from Thomson’s quadrant electrometer in the idiostatic 
form indicated by Joubert. Zipernowsky, says the London 
Electrical Review, has been able to set this apparatus in 
rapid motion both with a high tension alternating cur- 
rent and with a high tension continuous current. In the 
former case he introduced the apparatus between the sec- 
ondary terminals of a transformer whose primary was con- 
nected to an alternating current machine of low tension. 
With 1,000 volts the rotation was so rapid that it could not 
be followed with the eye. 

In the second case he took the electricity from a driving 
band which connects the shafting in the testing room of the 
electrotechnical department of Ganz & Co.’s establishment 
with the motor, a high-speed steam engine. In this case 
the number of rotations was much greater than with a 
2,000-volt alternating current. 

Fig. 1 gives a perspective view of this small motor, and 
Fig. 2 a diagrammatic representation, with the arrange- 


ay 





in them to almost nothing, so that no heating takes place. 

The brushes are mounted upon two separate yokes, and 
the distance between them is automatically regulated by 
means of two gear wheels which are connected to the regu- 
lator shaft, but which are of different pitch, so that the same 
revolution of the regulator shaft causes one set of brushes 
to move away from the other in proportion to the number 
of sections required for the load on the machine. 

Coming to the improvements in the regulating mechan- 
ism itself, we find that the cores of the regulating solenoid 
at the side of the machine, instead of being solid bars of 
iron are split along their entire length. This construction 
makes the solenoid far more sensitive than those of the 
ordinary form with solid cores, and this is shown by the fact 
that the core and its cross bar are in a continual state of 
vibration, ready to respond to the slightest change in the 
current strength. The sensitiveness of the split core is 
evidently due to the fact that contiguous ends of both are 
of the same polarity, and therefore in such a state as to be 
easily affected by a change in the magnetizing current. 
The construction also entirely avoids the residual magnet- 
ism always to be found in solid cores and which makes 
them sluggish in their action. 

The regulator, although still acting upon the same prin- 
ciple of friction wheels, which are brought into contact so 
as to shift the brushes with any change in load, has been 
entirely remodeled, and so improved that the machine can 
be put to the.most severe tests without failure or interrup- 
tion of service. In the new machine the gear wheel which 
transmits motion to the yokes carrying the brushes, is car- 
ried on the shaft by a clutch coupling of very ingenious 
form, so that the instant the brushes have reached either 
their maximum or minimum position, the clutch is thrown 
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THE NEW WOOD ARC LIGHT DYNAMO, 


two sets of brushes, each positive and negative pair being out of action and the yokes are stopped in their movement, 
so arranged as to span a certain number of the commutator | and remain in their final positions. By inserting a small 
sections, by which means that number of sections of the | catch, also, the regulator, when the machine is operating 
armature is short-circuited. In the 60-light machine, | normally, is entirely stopped in its movement, but any 
shown in the accompanying illustration, the arrangement | change in the current due to a change on the circuit im- 
is such that at full load the individual brushes span five | mediately starts the motion and rectifies the current. 


sections of the armature, while, when the machine is run- 
ning with but a single lamp, the brushes of the same de- 
nomination span 12 sections of the commutator and _ short- 
circuit a corresponding number of the armature sections. 
The principle upon which this method of regulation de- 


Besides the improvement in the electrical arrangement, 
the machine has been entirely overhauled mechanically, 
and by means of special bearings and oiling arrangements, 
overheating is entirely avoided and all spattering of oil 
prevented. During a recent visit to the workshops of the 





Fia. 2.—THE ZIPERNOWSKY ELECTROSTATIC MOTOR. 


ment of connections shown in both the cases. The mova- 
ble part of the apparatus consists of two pairs of aluminium 
sectors, insulated from each other, which, for the sake of 
perspicuity, are represented in Fig. 2 asthe quadrants A A’, 
B B’. The fixed part consists of four double (hollow) sectors 
of brass, which inclose the movable sectors, and which are 
also shown in the diagram as the quadrants C C’, D D’. 
The movable part is further fitted with a commutator in 
four parts, by means of which the two pairs of sectors A A’ 
and B B’ are charged identically with the opposite fixed 
pairs of sectors by means of the points S 8’, If the clamps 
K K’ are connected with the terminals S S’ of the 
transformer 7, which converts the low tension of the 
alternating current machine M into a high tension, the 
apparatus begins to revolve spontaneously unless the 
movable sectors are placed exactly opposite to the fixed 
ones. The same takes place if one clamp is connected 
with the receiving device V, and the other is connecved 





pends is based upon the fact, which Mr. Wood has verified | Fort Wayne Electric Company, we witnessed a test such as 
by experiment, that the commutation takes place in a/{is rarely seen or experienced even in actual practice. 
magnetic field of varying strength, according to the load on | Two machines, a 60 lighter and a 45 lighter, were coupled 
the machine. Thus with a full load the commutation takes | in series and overloaded until 123 lamps were burning on 
place in a strong field, so that with the five sections above | the circuit. Various tests were made, but the crowning 
alluded to as short-circuited, a sufficient counter electro-| one was that in which the entire 123 lamps were short- 
motive force is introduced to avoid all sparking, while, | circuited instantly. In less than one second the brushes 
when a small load is placed upon the machine, the point of | had come around, and with comparatively little spark the 
commutation is in a weak field, which necessitates the use | machines resumed their normal current. Under normal 
of twelve sections in order to avoid the sparking. operation the sparking observed under the brushes is al- 

The introduction of these idle sections in the armature | most nil, that which does appear being quite similar to that 
does not involve a waste of energy, but only an armature | seen under the brushes of an incandescent machine at times, 
having a few more sections of wire upon it than would be | being a small, quiet spark, without any of the characteris- 
called for by the electromotive force which the machine is | tics of that usually noted in connection with arc ma- 
required to develop. It might also be argued that the|chines. Mr. Wood has also entirely remodeled both his 
short-circuiting of these coils would cause a heating effect | single and double arc lamp, which now contains a far 
but this is found not to be thecase, the armature running | less number of parts than the older form. Both the new 
perfectly cool. Indeed, actual tests have shown that in | machine and the lamp, together with other improvements 
passing the neutral point from positive to negative flow, | in the details of Mr. Wood’s system, will not fail to attract 
the counter electromotive force developed in these short-| the attention of those interested in the improvement of arc 
circuited coils is sufficient to cut down the current passing | light machinery, 
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The Exhibit of the American Bell Telephone Company 
and the Western Electric Company at the Paris 
Exposition. 

Whatever reason exists for the many complaints made 
by whole-souled and patriotic Americans, of the meagre 
figure cut by our exhibitors, not only as_ representing 
the dignity of our position in the world of commerce and 
manufactures, but also in the various entertainments and 
other functions offered by our hospitable friends, the 
French, there are undoubtedly a few displays which for 
scope and elegance of appointment are second to none in the 
entire exhibition. It is difficult to praise too highly the 
patriotism and honorable feeling of the directors of the 
American Bell’ Telephone Company and the Western 
Electric Company, who, without much, if any, prospect of 
other than purely sentimental advantage, have come to 
the rescue in such a liberal and generous manner and done 
so much to raise the United States section from the 


hampering the application of telephonic industry with lots 
of rules and formalities to provide for contingencies which 
never occur, and with us never could occur, much of our 
success is due to the fact that we make no rules that are 
not absolutely required, and leave the most suitable and 
natural way of doing work to the reasoning powers of the 
users and their desire for speed. To the average telephone 
man a look into a French telephone exchange with the 
old-fashioned board, and the operators holding their trans- 
mitters with one hand, while they hold quite a polite con- 
versation with the subscriber to find out what they are to 
do with the other, fills him with astonishment that the 
lines are ever used at all, and with admiration at the 
steady patience which allows them all to wait patiently for 
thrice as many minutes as it would require seconds with a 
multiple board. 

The switch-board seen in the middle of the exhibit con- 
nects all quarters of the exposition with the main office of 
the United States Commission, and shows to great advan- 
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The exhibit as a whole was entrusted to Mr. W. D. Sar- 
gent, the well-known manager of the New York & New 
Jersey Telephone Company, whose coadjutor, Mr. J. D. 
Bishop, preceded him and is now in charge there. Mr. J. 
J. Stone is electrician of the exchange, which gives first- 
class service. The exhibit under notice is another proof 
that the terms, ‘‘Sargent” and ‘‘ Success,” are synony- 
mous. 


—_———__saroeo oe 
The Peral Submarine Torpedo Boat. 


BY HERBERT LAWS WEBB, 


A vast amount of mystery surrounds the new Spanish 
submarine boat, which, if we are to believe all that the 
Spanish papers tell us, is to revolutionize naval warfare and 
enable Spain to reassume the supremacy of the seas and 
once more take a prominent place among the great powers. 
The newspaper press of Spain has for nearly a year written 
Peral and his invention up to the topmost heights of faine; 


FIG. 1—EXHIBIT OF THE AMERICAN BELL AND WESTERN ELECTRIC COMPANIES PARIS EXPOSITION. 


mediocrity to which the lack of energy or knowledge in 
certain quarters, has certainly exposed it. 

The space occupied by these exhibitors is one of the best 
in the section, and it has been well utilized. The accom- 
panying engravings, Figs. 1 and 2, show the exhibit as 
looked at from the Russian section and from the side of the 
main aisle of the United States section respectively. It 
contains a series of photographs of all our principal telephone 
exchanges, with views of both underground and overhead 
line construction, while the apparatus and material gener- 
ally in use with us, and manufactured by these companies, 
has commanded a great deal of interest among our Gallic 
friends; and the exhibit has, as the visitors’ book 
shows, been visited by the leading electricians not only of 
France, but of all Europe, and it is not too much to say, has 
commanded their admiration, if not envy. What seems to 
have struck the foreign admirers most forcibly, is the man- 
ner in which we save time and, consequently, secure better 
and more economical service, by cutting down all the reg- 
lementary and useless forms which impede both the adop- 
tion and the application of the telephone in Europe. They 
seem astonished that a science whose application is with 
them so religiously surrounded by innumerable safeguards 
against so many purely imaginary abuses, is with us re- 
duced to a matter of the commonest familiarity. In 
a word, this exhibit has shown them that instead of 


tage the clear and loud-speaking qualities of the apparatus 
used by the Long Distance Telephone Company. One-half 
of one of this company’s 80-foot poles occupies the c2ntre 
of the exhibit and its base terminates in.a beautiful bed of 
flowers and graceful palms. The large presentation life 
size portrait in oil of Prof. Alexander Graham Bell, which 
occupies the angle of the room, is by the celebrated French 
artist Lobrichon, and is valued at $5,000. 

In the show-cases are arranged many objects of interest, 
notably a historic exhibit of the various forms of telephone 
which led to the adoption of the present one, as well as a 
set of Patterson cables with conductors numbering from 
one conductor for arc lights to one with 250 conductors for 
telephone work. These have caused much inquiry and 
admiration from European electricians. With them also 
are some specimens showing how these cables are spliced, 
and it is not too much to say that they are fully equal, if 
not superior, to European work of this kind. 

The style in which the whole exhibit is arranged is most 
tasteful and artistic, and is in most favorable contrast with 
the gaudy and meretricious style of decoration and arrange- 
ment which usually prevails so obtrusively at exhibitions. 
Altogether it is a credit to the United States generally, and 
we trust that the companies will reap the reward their 
enterprise and the liberal help they have given to the U. 8S. 
Commission deserves, 


he is the most wonderful man of theage, the greatest 
benefactor of his race and country ever born; Newton, Far- 
aday and Franklin are names not to be mentioned in the 
same breath with that of Peral; the whole world is anxious- 
ly looking to Spain and Peral for a solution of one of the 
greatest problems of the age; and a great deal more in the 
same strain. 

So far Spain and Peral do not seem to have been able to 
show the whole world that very much has been done 
toward making a success of submarine navigation, and the 
only result of the trials made up to early last month, ac- 
cording to advices received from Cadiz, seems to be that 
Peral has succeeded in constructing an electric launch of a 
peculiar shape, in which he has made a few short trips on 
the surface of the Bay of Cadiz. The entire history of the 
‘* Peral” is one of vicissitudes. It was only after innumer- 
able delays and difficulties that Peral succeeded in con- 
vincing the naval authorities of the practicability of his 
plans. Finally an appropriation was granted—it is said 
that the Queen Regent contributed the whole or a part of 
the necessary funds from her privy purse—and the work 
of construction was begun at the naval arsenal at San Fer- 
nando, near Cadiz. 

The hull of the ‘‘Peral” is built of steel plates, and meas- 
ures about 60 feet long by 6 feet beam and 8 feet deep. 
Like other types of submarine boats, it is cylinder-shaped 








= 


Semen ees 





are ote vettinat 


262 


THE ELECTRICAL WORLD. 


[Vou. XIV. No. 16. 





with pointed ends, a small deck being provided for use 
when navigating on the surface. From the centre of the 
deck projects a conning-tower fitted with glass sides; in 
this conning-tower are placed switches and apparatus for 
controlling the various motors and telephones, in connec- 
tion with the posts of the crew of the boat, so that Lieut. 
Peral, when once his vessel is fairly submerged, will be 
able from this conning-tower to observe all that is going on 
around him outside the boat and communicate his 
orders to his subordinates, directing with his own hands 
the more important manceuvres much in the same way 
as the captain of a floating war vessel. 

The whole of the machinery of the ‘‘ Peral” is worked 
by electricity, the energy being supplied from a battery of 
800 E. P. 8S. cells, said to be the largest battery of accumu- 
lators in existence. There are two propellers, each one 
driven by a 20 h. p. Immisch motor. The horizontal pro- 
pellers for submerging and raising the vessel, and the 
apparatus for supplying compressed air to renew the 
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and waited for further developments. Finally, about the 
end of February, it was discovered that-the ‘‘ Peral” would 
float, and this simple fact aroused immense enthusiasm, 
notwithstanding that the object to be attained was, and 
still is, that it should sink. A few days later the ‘‘ Peral” 
sailed forth from the dock to which operations had hitherto 
been confined, and almost immediately afterward ran 
aground on a sand bank, owing to the failure of the steer- 
ing gear. Trial number two resulted in the burning up of 
one of the principal motors. The damaged armature was 
packed off to London under care of one of the officers of 
the boat, the papers gave out that the machinery 
had failed owing to faulty construction; operations 
were suspended, and the Peral fever subsided for a time. 
Within the last few months it has broken out with renewed 
virulence. A new armature was sent out in due course, 
and trials were recommenced with more caution than be- 
fore. Apparently the talented staff of the ‘‘ Peral” are be- 
coming more accustomed to the handling of their batteries, 
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ers, launches and other craft. The evolutions performed 
were confined to cruising about, always on the surface, 
describing circles and discharging torpedoes. As a tor- 
pedo boat the ‘‘ Peral” does not seem to be a phenomenal 
success. Three torpedoes were discharged. The first 
brought up at a distance of about 500 yards, the second at 
400 and the third at 50. Even the furthest distance seems 
rather short range for a torpedo boat, but it is not 
stated whether Peral was making a real demonstration of 
the powers of his invention, or merely ‘‘ playing to the 
gallery,” a branch of demonstration in which he appears to 
be an adept, and certainly it must be admitted that he has 
so far met with unstinted measures of applause. 

The above sketch of the history of the ‘‘Peral” in a meas- 
ure reports progress up to the present, and it is apparent 
that although the boat has been completed for about eight 
months, we still remain in utter ignorance as to whether 
Peral has really solved, or even made any approach toward 
solving, the problem of submarine navigation. If he has 
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atmosphere when the vessel is submerged, are run by 
electric motors, and the vessel is lighted by incandescent 
lamps, current for all of which is supplied by the 800 
accumulators. The technical details are meagre and in- 
complete, and although so much unnecessary and premature 
publicity has been given to the different stages of con- 
struction and the preliminary trials, all information of a 
technical character has been studiously withheld, and 
Peral’s secret—if he has one, which has yet to be proved— 
has naturally been most carefully guarded. 

The crew of the ‘‘Peral” consists of the designer and four 
assistants, all four being naval officers, who are supposed to 
have received a certain amount of instruction in electricity 
and torpedo practice. The first difficulties met with, when 
the boat was nearing completion and the installation of the 
electrical machinery and batteries had to be proceeded 
with, were due to the lack of experience of these gentlemen 
in handling such gear. Numerous minor accidents oc- 
curred during the charging of the accumulators and _ plac- 
ing them on board. In December last all was announced 
ready for the first trials, and all Spain was in a fever of 
excitement. Official representatives of the Queen Regent 
and of the Minister of Marine were sent to witness 
the trials, and reporters for the Madrid papers flocked 
to Cadiz. Months passed and nothing happened. The 
naval authorities and the reporters went back to Madrid 


switches and motors, as no more accidents of importance 
are recorded. For some time the trials were conducted in 
strict secrecy in one of the docks of the arsenal, all opera- 
tions being carried on at night, when the operatives had 
quitted work. Absolutely nobody was allowed to be 
present except Peral and his assistants. and the 
number of these has been diminished by one—a 
gentleman who, during the early days of the Peral fever, 
showed an insatiable desire for rushing into print with 
astonishing prophecies of the results to be achieved. At 
these secret trials we are assured that the capabilities of 
the ‘‘ Peral” to sink and rise at will were abundantly 
proved, but so far these assurances have not been backed 
up by any public or even semi-public demonstration. The 
latest public trials of which reliable news has been received 
took place in Cadiz Bay, late in August and during the 
first week of September. They were restricted to evolu- 
tions afloat and the discharge of torpedoes. Even yet the 
‘** Peral” does not seem to be entirely under the control of 
her navigators, as upon one of these occasions the vessel ran 
aground immediately after leaving the dock. Several un- 
successful attempts were made by small steamers to tow 
her off, and finally a powerful tug came to the rescue and 
got the ‘‘ Peral” afloat just before darkness came on. On 
the following day the ‘‘ Peral” made a trip round Cadiz 
Bay, followed by an admiring procession of small steam- 


made any material steps toward that end, nobody will be- 
grudge to him the fame which will be justly his due, or to 
Spain the honor of producing a scientific investigator ca- 
pable of achieving practical results. However, until mate- 
rial proof is afforded that something has actually been ac- 
complished, the Spanish papers are only rendering them- 
selves, their country and Peral ridiculous in the eyes of the 
rest of the world by their extravagant praise of the inven- 
tion and the inventor, and their wild speculations as to a 
forthcoming revolution in naval warfare.—Cosas de Es- 
pana, one may say. 
_ Oe SD OO 


The Halpine Electric Submarine Torpedo Boat. 





It is well known that until long after the close of the 


civil war American inventors continued to puzzle their 


brains and spend large sums of money in the endeavor to 
construct torpedoes that would be effective against any 
possible attack by a foreign naval power. It was found 
that to successfully attack a heavily-armored war ship 
by this method, it was necessary to explode the torpedo 
beneath the water line and in close proximity to the ves- 
sel. To guard against this, vessels were provided with 


strong nets of hemp, which were hung around and at some 
distance from the hull. This afforded reasonable protec- 
tion until devices appeared by means of which the nets 
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could be cut and broken, after which they were made of 
steel instead of hemp. 

When the steel nets were adopted, the torpedo advocates 
relied upon a larger charge of explosives, which was fired 
outside of the net; but this was not altogether satisfactory, 
and the ordinary form of torpedo could not be used to 
advantage, owing to the fact that the explosion destroyed 
not only the enemy’s vessel, but the craft carrying the 
torpedo as well, thus rendering practice well nigh im- 
possible, for each discharge involved the total destruction 
of apparatus costing from two to five thousand dollars. 

After a careful consideration of these and other defects 
in existing apparatus, Lieut. Nicholas J. Halpine. a promis- 
ing officer of the United States Navy, became convinced 





for the work, being cast in phosphor bronze and having 
three blades. It will be seen by the accompanying illustra- 
tion that the boat proper consists of a large metallic cylinder, 
pointed at both ends, in which the motor and battery are 
contained. The weight of these is calculated and disposed 
so that the boat is kept at proper depth and position in the 
water. A case containing a powerful charge of explosive 


is carried in a pocket on the under side of the boat, well 
forward, and is connected with the harpoon by a chain, as 
shown. When the harpoon strikes anything it attaches 
itself thereto, and at the same time the case of explosive is 
forced forward out of the pocket. 

The boat is kept under the control of an operator on shore 
or on a ship, by means of special electrical mechanism on 


hour. 
ventor hopes eventually to attain a speed of twenty-five 
knots an hour. ‘ 


turns from an attack to receive a fresh charge of explo- 
sive, a fresh-wound reel can be instantly substituted for the 
one that has been unwound, thus placing the boat in readi- 
ness for an immediate attack. 


The speed of the present boat is about eleven knots an 
It is intended to put in more power und the in- 


New Sprague Mining Hoist. 





We present in this issue two views of an improved elec- 


tric mining hoist, which has recently been built by the 





THE HALPINE ELECTRIC SUBMARINESTORPEDO BOAT. 


that the most practicable plan was to use a submarine boat 
which would deliver an explosive charge to a point beneath 
the keel of the enemy’s vessel, and then automatically 
baek off to a safe distance before the explosion occurred, 
so that it could be used over and over again both in practice 
and in actual warfare. 

The problem of how to propel such a craft under water 
and control it from the shore or from another ship, as well 
as to automatically deliver and fire the torpedo, was found, 
as will be readily believed, a difficult one to solve. Just as 
Lieutenant Halpine’s plans were about to materialize he re- 
ceived orders to join the U.S. 5S. ‘* Tallapoosa” in South 
American waters, and it was therefore decided to place the 


development of the apparatus in the hands of Mr. Arthur | 








the boat, connected by a single insulated wire with switch- | Sprague Electric Railway and Motor Company of this city 


ing mechanism anda portable battery at the operator’s 
position. The connecting wire is carried by a reel in the 
torpedo boat, which pays it out as the boat goes forward. 
The return circuit is made by the water. 

By means of the mechanism mentioned, together with an 
ingenious system of relays and currents of varying inten- 
sity, the operator may at will cause the torpedo boat to go 
ahead, stop, go astern, steer a straight course, steer to port 
or steer to starboard, and cause the guide lights to flash. 
It is quite remarkable that all these operations are conduct- 
ed over a single wire. In the experiments made recently 
near Bay Ridge, in New York Harbor, this wire was one 


for electric mining work. 

The general arrangement of the different parts will be 
readily understood from the accompanying illustrations. 

The gears, it will be noted, are all boxed in iron cases to 
protect them from dust or stray stones. At the same time 
these cases can be quickly removed if occasion should 
demand the uncovering of the working parts. Every part 
of the machine is designed to give the greatest power with 
the least weight, and by this means the machine is made 
quite light and can be easily transported from one part of 
the mine premises to another, 

The qualities of durability, compactness, ease of opera- 


and one-half miles long. By the use of more powerful | tion and minimum of wear, so essential in mining work, 


FIGS. 1 AND 2.-NEW SPRAGUE ELECTRIC MINING HOIST. 


W. Savage, the inventor of improved small arms. The 
successful operation of the first boat built reflects great 
credit on Mr. Savage, and proves him to be an inventor of 
a high order. In the designing of the electrical apparatus 
he was assisted materially by Mr. Frank A. Perret, of 
Brooklyn, N. Y., whose abilities as an electrician are well 
known. 

The present apparatus was built at the Adriance Machine 
Works, Brooklyn, N. Y., under Mr. Savage’s immediate 
supervision. It was decided to propel the boat by an electric 
motor and storage batteries. The Perret motor, manufac- 
tured by the Elektron Manufacturing Company, of Brook- 
lyn, was adopted, as being peculiarly adapted to the work 
by reason of its high efficiency and light weight in propor- 
tion to power developed. The River and Rail storage bat- 
tery is used. 

The motor is connected direct to the shaft of the propeller, 
which is of the Bartlett pattern, and was designed especially 


batteries the distance may be increased to three or four 
miles, 

It is intended that in actual warfare the boat shall run a 
few feet below the surface of the water to protect it from 
the enemy’s shots. Two small staffs will project above the 
surface and carry red and green electric lights, which may 
be flashed at the will of the operator, and enable him to de- 
termine the position and direction of the craft at any 
time. 

When the prow or harpoon of the torpedo boat strikes 
the vessel that it is sought to destroy, or the net surround- 
ing the vessel, it attaches itself thereto, together with the 
case containing the explosive, and a time-fuse is ignited. 
At the same time the motor is automatically reversed and 
the boat backs to a place of safety, from whence it may be 
guided to the operating station. All these operations were 
successfully performed at the recent trial. 

The reel of wire is so designed that when the boat re- 


have been carefully attended to in this machine. The il- 
lustrations show that no extra room is taken up by any 
part of the apparatus. Everything is arranged to fit closely 
upon the base frame of the hoist. 

The speed of the motor is controlled by a regular Sprague 
switch on one side, by means of which the motor can be 
made to vary its speed by a single movement of the switch 
handle. Turning the handle to one division will make the 
motor run slowly; through two divisions faster; and when 
on the full number of divisions at full speed; while by turn- 
ing the handle in the opposite direction corresponding rates 
of speed in the opposite direction of rotation are effected. 

This electric hoist must prove a valuable adjunct in min- 
ing and mill work, wherea convenient and portable hoist 
which can be operated from the lighting circuit already in- 
stalled has long been needed. We may add that this is only 
one of a number of mining appliances brought out, or in 
process of construction, by the Sprague Company. 
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LOCATION. toad _track | ars, | System. Method. | Cost of operation and remarks 
in miles. iachas 
a Se ee wat . 
Adrian, Mich. Adrian Electric Railway Dseire Joie epee seerses hee vews 3 ek Nat. Elec. Trac. Co. -. Overhead eres EROTS ERS 
Adrian, Mich Adrian City Belt Line Elec. Ry. Co......+.. 3 4 Rae. Kavu e sheds 6% 650CEs Ee 
Akron, O ooo [Akron Elec, Fey. CO......ccccccccsseerrescces 6 22 Sprague....... teen eater en ee es 
oe esc cin cee ee eee Akron Elec. Ry. Co... 7 16 ea aweeees Mente eset eee eeeel 
PG SD c 56 ccdere . South Side Extension. caesar 6 a 10 | Eee eae Me ie Srey 
Albany, N. Y...... . Watervliet Turnpike & ‘Ry. EMsidosessaseveqicsesa 22.75 { ae ot cae tT homson-Houston. . sae cu eee 
Allegheny, Pa . Observatory Hill Pass. Ry. Co........... 4 6 Bentley-Knight....... 3m. overh’d; 1 m. cond’t.| _ , , 
aeeeny <a BI RMS BETOOE TRY. CO. 6c cccccccccccssecvesesevescveccees 2 3 Thomson-Houston etd Overhead. ebereusirs Not determined; well pleased with the system. 
Americus, Ga........ Americus St. Ry. Co.... a 5.5 4 ; Ee : } 
Ansonia, Conn LIOR BUPOOE TRG. CO... cc cc ccccccnscccccessccccves cen 4 5 ce weet tree eee eeee Not determined. 
TRING, Gino cc cesccccccsusseces Fulton Co. St. Ry. Co GCN iiN dy «8 sw hees 9 5 es at 
RS Seb cabcs rer snecteedeee Atlanta & Edgewood St. Ry. Co 4.5 4 : se NNER RRC Ce tae eee 
Appleton, Wis... . Appleton Electric St. Ry. Co............--ee eres ceeeeee 4.5 > Van Depoele.......... nee e eee 
Asbury I “er N. J. Seashore Electric Ry. Co.....---- --.-ssceeee eee eeenees 4 20 SB isikwensos of aoe P . 
Asheville, N. C * Asheville St. Ry. Co. 4.5 5 Sprague.. teen enter eee ee es $2.50 per day per ear. 
Atlantic City, N. J . Pennsylvania R. R. Co.... 6.5 RR cs, anew = 
Attleboro, Mass No. Attleboro & Wrentham St. Ry 7 5 Thomson 5 “Houston... ; 
Auburn, N. ¥ Auburn Electric Ry. Co an 3 3 : | 
Baltimore, Md. ..| Baltimore Union Pass. Ry. Cc j 2 4 I ag he aioe aa ao 6 Overh'd and sur face con. | 
Bangor, Me...... .| Bangor St. Ry. Co.. ‘ TREKS D ER Rees eae 5 4 Thomson-Houston....|Overhead.... 
Bay C ee. Mich... Bay City Railroad * petit sree: eae es . 5 3 Sprague Serr | Puy a aeeren es | 
EL is ccrkdseerncnedes Bay Ridge Electric R. R ee ar hia ae ad aahd eae 2 ee . woeef fs se veeceenees 
Beverly, Ei 7/5 EE a aS Scere cade 3 2 Union Elec. ¢ ar Co. Storage battery .. 
Binghamton, N. Y. . |Wasnington St., Asylum & Park R.R........- a 5 15 Thomson-Houston... Overhead. ae 
Boston, Mass... .| West End St Ry. Co., Brookline Branch............... ll 23 re ; 
i TE, .. ccspse. «cevcevisas West End St. Ry. Co., Harvard Sq. Branch....... 14 20 Thomson-Houston... | : 
eg sscssocoernonseeee West End St. Ry.Co.,City Line, Boylston & Beac ‘on St| 230) 300 Ks l 7 ageh akweekie a 
5 . 
(| ” +s About $6 per motor per 90 miles run; $1 extra 
Boston and Revere........... .|Boston & Revere Elec. St. Ry. Co.........-.e0eeeees ee 4.3 <4 oo I ae ys ' ” foratow car; 10,780 passengers carried in 
i »), 7 J one day with 5 motor cars. 
open cars. 
Brockton, Mass .............. ee EE i OED adic cbutnrs 40s saneesesieuseces | 4.75 Sprague.....-.-.--.++ e: ene 
ES vs so cp bbeaesees a ealhi mh REDO Owe | 2.5 a al ae” - Soeessvstectsos ee aaa ee 
IU, 5+ 5.00 g0.0c0 ren nnne Carbondale & Jermyn Bb. FRY... oc cccccccscctesscscccccees 1.5 3 ” i ee Soe anu ee ; 
Cincinnati, O.... Mt. Adams & Eden Park Inclined Ry. Co.............. 1 3 ere rere . Aeoeuevepyeucc. Not determined; will equip Eden Park line in 
Cincinnati, O . Cincinnati & Inclined Plane Ry.......... re 6 ) ae tie Pe aT errr the near future. 
I 5 ss Sdeyectevceewn Consolidated Street Railroad Co............ ....... 2.8 8 Thomson-Houston.... oo tet ata 
Cincinnati, O caedosbue . Cincinnati St. Ry. S % ; Ceiudsde es 2.7 7 - ST §6§=6 edenavidiakies 
Chattanooga, Tenn.............. Chattanooga Elec. Ry. re a cs cies | 6 8 s pereaee. ee teat ee iad agi . $2 per day. A great success, 
Chattanooga, Tenn.. ........... Chattanooga Elec. ‘St. eco rein ae waa Lie OOM a 4 Thomson-Houston. . ..| ‘a 
{ | 12 double 30 equipp’d ni tos ; 
Se eaveeeeieancKan ee ee, Oe eo Vivek heseewtecnve = 8 rack 30 more UE: 9S cdeceecns = Not determined. 
\ t - ordered T. “eedene.is Saeswe 
BE ssc cactobeeeovecones East Cleveland R. R. Co., Prospect St. Line........... 32 hear ieee “ 
10, 20 more i : 
Cleveland, O......... Be oS ree eee sees eee 10 {| ito be added ere 7. Veaxevudseantersad Not determined; well pleased with the system. 
shortly. 
ED a cvsesssseees shveee Collamer Line, East Cleveland, O..............++.+5+ *: 3 x Sprague...... ae . iedetGnnetrensane | 
Ee, | viscose seth cewdosee se Broadway & =e 8 St. Ry.. eueesees 10 16 Lcurcpractecwd | Pe faaanaats las Orecuws ; 
Rs nce ptcine secdensea Columbus Elec. Ry. ser aca, SOs ER ae oy 1.5 4 NN soccer aii n-6 es eikewsae made sue Expenses 4 receipts; only run during State 
Crescent Beac h, Mass .. Lynn & Boston St. ity. * OS 1 1 Thomson-Houston.. cis fairs. 
I oc 53 00050 0 eees .| Dallas Rapid Transit R. R............ ehaees ; 3 2 Sprague ...... = 
Dallas, Tez... : West Dallas St. FR. It....... ee ; io Beraee oun 3 2 “6 eee ee aes eed | 
Davenport, Ross Davenport Cent. St. Ry a he tat : 3.5 y a eet Re teh et ee | 
Danville, Va... Danville St. Car Co.... Pe age Fe dante ese | 2 4 Thomson-Houston....| oe ee | 
Dayton, aa White Line St. R. R. Co..... pork narw ates oe eal 9 12 Van Depoele.......... -|Overh’d and un’gr’d con. 
Decatur, ae .| Decatur Electric St. Ry. Co. tla preeenese 9 5 ‘Rae Ove rhe ad eae 
Decatur, Ill.... Citizens’ Electric Street Railway. | 5 4 T homson- ‘Houston... Gee vaneertends 
Denver, Col..... University Park Ry. & Electric Co. 4 3 ee 8 Seo Ae 
Denver, Col..... So. Denver Cable Co ere oa aegis 9 2 Sprague. A OP re | 
Des Moines, la.... . | Des Moines Elec. Ry. Co 7 fe) ¥ 10mson-Houston. . = ....| Has carried 90,000 passengers in one week 
Detroit, Mich............. Detroit Elec. Ry.Co .......... 2 4 ar aaeee- ee ae Darpos aiaie leas eae 
Detroit, Mich......... Highland Park Ry. Co ee 3.5 | 4 Nat. E lec. Trac. Co. 86 “aang eeIs uae areas |Average speed 18 miles per honr 
Detroit, Mich Sania e ies KB. Detroit d& Grosse Pointe Ry ; ® 10 - aan 
Detroit, Mich..... 7 . Detroit City Ry., Mack Street line... § “ wa dy © eas ee Vi eas 
Detroit, Mich .| Detroit, Rouge River & Dearborn R. R sick 1 1 Sprague........... a : 
MN  Garvegseeu*s aveens Key City Electric Ry... or aur aes ab awe ewaae 2 4 6 
Er ee re LAIAVOLES TEACTION'CO «2... 00cc0sceces 1 2 NS i ce ete ys s PL” agate | mace hse ae | 
6 motors | 
NO UE ED.. casscecactcenese IN I sabe) Parken ec Cad exenercrconscineeesvens 5 and 12 Lanene. nephew as : wetenes ......|Not determined; use water power. 
ee jtrail cars. J ee. Adee ponies gan | 
Elkhart, Ind. . Citizens’ Street a 7 5 Nat. Elec. Trac. Co. - ie 
Erie, Pa..... hens ee Erie City Pass. R. R. Co. 12 20 aSprague............... | - ae . Not determined. 
Fort Gratiot, Mich..... |Gratiot Electric Railway..................+- 2 2 Van Depoele. .....-/Overhead...... 
Oe Rg We OD es erence 10 10 iNat. Elec. Trac. Co..| ee eo hoe 
Fort Worth, Tex..... Fort Worth L'd & SF OT” ee ‘ 15 15 “ - | ” 
Harrisburg, ang A eee ole Kast Harrisburg Pass. Ry. Co............. 4.5 12 iSprague......... a + n 
Hartford, Conn...... ..|Hartford & Weathersfield Horse Railroad Co. 3 | 8 és mhS a a .. Not determined. 
Huntington, W. Va.... .|Huntington Elec. Ry. Co....... 3.5 2 Short... RE " 
EE gob asdce narsedsess i i EM ee acc ccheaeesneasaereeenerse« l 3 Daft ; casi “ Power per day, $7; expect to reduce to $5 soon. 
Jamaica, N. Y enacts .-|Jamaic re oe apt eeteneodwnset 9 10 Van Depoe ee ; 
i ee Joliet St. Ry..... RS Se aes ae ee 3 4 | Thomson- Houston ...| e 
Kansas City .. ..... ‘ No. East St. Ry. Co. 7 10 a te Geaeaceuaard 
Kansas City, Ra -| Kansas C ity Electric ‘Ry * 2 4 ence cial ¥ 
Kansas City, Mo.......... RM os vtec sear andes a. 3 6 Thomson: Houston ...| eee 
Kansas City, Mo.. Pe SS SS 6) a 4.5 | 4 $6 ree ean ms 
Lafayette, Ind....... .|Lafayette Street Ry. Co.......... 5 ; soe gel } Sprague ...... BRP ee ng Per day Ler car, 50c. 
TT cas Si ceevceeeee aes |Laredo C ity Railroad Co..... , " 4 : 4 ’ | $6 ae las 
Lima, 0 , ave Mesoe = Lima Street Ry., Motor and P ower = Re ea 6 | 7 Van Depoele ... a a ar er 
Long Island City, N.Y... ..|Long Island City d& Newton Electric R. R. ‘ 3 2 \Sprague.......... aaan ger re re 
Los Angeles, Cal .j/Los Angeles Electric Ry. Co ...........ccccccccccess 7 7 6 \Daft : | me 860s a Skewaauavecons | 
Louisville, Ky.. Central Pass. R. R. Co............ ++ seeeee cased _ 10 10 Thomson-Houston .. .| Weeks ieeaas \Not determined. 
| ; | Now 8by| 10 when | \ 
ee Belt De en. on. era reg a adtendaceanaes eats | extends of in opase a SS Bees an eadtecans About to start. 
ranchise. ion, | 
sn 4 aah a sce aera pias Lynn & Boston R. R. Co. (Highland Line)............. 2 3 7 és eo foe 
a ree .-».ee--(Lynn & Boston R. R. Co. (lehant NN Se lac a 8 l “ Pa eae wees ee 
a ee EE OS ES er re | 3.5 10 NE ig ois Os os aa a 0 Ccaeuea ipa ba 
Minneapolis, Minn... .......... PRCINOEE MCE TEM, OOD, cccccacescccsvetcsvosesevers | 6.5 6 At Er - ; 
Minneapolis, Minn.... | Minneapolis St. Ry. Co......... an wk daaaa eee 8 Ww Thomson-Houston errr aaa 
EEE, «|, ccacceaccetecce’.ence sade sebabadeeocues 3 2 Ea Re ak y tee 
Montgomery, Ala ; jCapttel Ne ene en cals Fc iT Gah e wT LORD ON eon nae exe i'Van Depoele.. .. ee 
Muskegon, Mich. .. sh =e ovectie ts Reg a ot a ad 4.5 5 a ee “ ah eae ee ete 
Mansfield, O.......... ‘ |Mansfic ee ee ss 0's cave ae dis 4.5 Pp cto dn 54 oem ” «| Seepdeeennaeoenes Run railway and electric light plant by same 
Marlboro, Mass......... .|Marlboro Street ty 0 ORE Rae eee ae Oe FES 3 { 6 mane, } Sprague “ power. They work well together. 

: 5 trail cars| fOPTASUC----e--ee ence] tae ees : 

IRs ont dcnss0s.cr05 ng IN: MEM EMEMRI oo cence ce seccscsaveestoncedeccee 5 ° - ry Daft EPO PEEP Cer = , $1 per car per day for fuel. 
Meriden, eo dane é an Meriden Horse R. R. Co.......... ae te Strata s Be oa 5 12 Sea —  ‘“auaiuccateed 
Nashville, EN cs. acaadGleneecazl iMcGavock & Mt. Vernon St Ry.............. ah Ly a 3 6 Thomson- Houston ... ” ee 
PIGERUITIE, TERM, ....cccccsccces ERI A Ee cons “g gca hans seikeaeeeiasae 5 8 OE, co cn denscéees 6 aageeeenban aa 
New buryport, Mass Newburyport & Amesbury Horse R y. Co. nd 6 2 " 10mson-Houston ... = 
WHORE, Phe Doc cseveees Kssex Co, Pass. ity. Padiwasads ead ewer Ns eRe SESS 400s bale he 2.5 4 — Pears acne ceca “Giehee pane snacks . ‘ 
ES Do. oka cctuleceescecees I MR aa as sd ne head dldaa ebaie de caae 3.75 a manors. | }T homson- iii. MO ee anee Not determined. A success. 
mao ee ee, MANNE ORC OR 

I MOD cn ccccsbeoens DOUG Me. UN OM s,s cesaeeenaan N , 0 “ “ . ie ; ey OD Ata 
New York, N. Y........... New York & Ha um (Fourth Ave.) R. R. Co....). 18.5 10 RR aos Se |Storage battery......... eto C-conte per one mie, 
New Orleans, Mi tree eeeeseeel see eeeseresece ts eseceseseeseeesereseseeaes  hereeens aa 1 RR ee |Gibson storage battery ..| 
a 0 OR eons Hoosac wv one V aired BY, gps sesssssy iacrsss Sasso) cd 5 6 /Thomson-Houston ...|Overhead ...... eer 

i ies [Omaha ounci ufts Railway and Bridge Co...... aa " ‘i ‘termi 
Omaha, Neb.......... Omaha Mater DMR fe Ns . roe ak x ¥ “ “ -|Not determined. 
Omaha, Neb.. ../Omaha Street Railway Co......... Bi st tee Ne TEER TEE e eee 

’ WT OD acccccccccccccacsee's ssescces 10 20 | A 

Omaha, Neb res oe -}Omaha & Council Bluffs R. R...... pa Ween owauie te 4 2 A iar ee a 
Ontario, Cal.. Ontario & San Antonio - ights Ry. Oi estecas a > 4 hh a ee ; 

mi , *ower per day, $9; 1.1 cents per mile per sIve 
Ottawa Ill...... sa tesppeenedeaade jOtlawa Electric St. Ry. Co........cc.00- 7 { ee. } Thomson-Houston.. Ee eees Po toe my day, $9; 1.1 cents per mile per twelve 
Bere TO.) +++ 2010000. +sreecne/OCCmEE WE Ry., one ee AT CO a vada 0's 0.0'e5.0's.0s canes 3.5 ee a ‘“ 

LS SEES eee | Passaic St. | PEE Wrieaawnena 3 3 - _ 
OS ee NII rT 5 “ “ 

, Dee hs 6ac e550 eaakte os ‘ iia ole te ei ele Sales ke ai ea ee Oi ) 15 eM A re ee 
Piqua, O...... ppieaeaan es | Piqua Electric a. 2, vaste weeeiea cata s AGes chews 3.5 4 cae a ees me eae 
Pittsburgh, Pa Sd whe ko RA psinan Kalen |Pittsburgh, Knoxville & St. Clair St. Ry. nate s'eabaoinna ia 2 | 5 Se ee “ 
ES SD re .|Pittsburgh Suburban Rapid Transit Co................ a 3 - ara ° ” 
Pittsburgh, Pa........ .|Federal Street & Pleasant Valley R. R........6..... 8.5 25 Sprague... ........... Pe ee tes 
Pittaburgh, Pao... cs... 05, "SG aktepregQtlerte dente inataniamnneds 3.5 ‘5 - - 

eee ete aprgce ss: seees OOM AUT, PORE. FEU, OO caccvescanse crrenncgrerececes 10. 10 Thomson Houston ... wee 3 
Plattsmouth, BS te oe os Plattsmouth Electric R. RB... . 9 ; Sprague... A gett ee ee eee eees 
fie greg ae pei ttnseees poate |G Ee 6 a ere 4.5 3 a ; oe tee eee 

re Cette, IN. Fone cccsscnnes >. C. & Rye B’ch St. Ry. Co............ (eneheiasadauwe 3 5 RRMA aires tue oe. Reet arenas 
Portland, CM aaastrsasscccnsvens Metropoliian Fi. B........+00. nal wxae Neal Gaels coaoa nea ! 3 { Sprague... .......... “ ae 
Rerrians, or sry ..| Willamette Bridge Co, ase Anat aseeieak ache. ual wae 1.5 5 } “ Be eee i eee ore ake 

,ort Huron, Mich, .. Port Huron El Re OOiss ackiacs | ; 3 y maior ee RP RRA REA SeReReES 
Quincy, Mass ; Quincy SUR os creche a Oe a rae 5 4 en mentee... eee BES op eee cn Oa 
iia ne ctetes Ret REAR ASRS TP OAC aEa Ra 2aassenaeaeececesonenes : ‘ : oo ouston.... i, Gann = 
= alge ca Red Bank & Seabright Ry..........0... 0. cence cee. 5 3 ‘Thomson-iiouston..... ated tee.) ana oe #760. por car mile. 

CVere, MASS........ Lynn & Boston R, R. Co, (Crescent Beach) \1 (two lib. { “ a CC i(«s‘ ASNT ARERR H RRO OR 

) et. UO, (Urescent Beach)..........0; aah 1 aa Think we > aveto 

Revere, Mass Senet ta fin +p. eee) 3 } 1) Gaiveniie ed Think well of the system. 
Richmond, Ind Richmond St. Ry. Co............. Be cere saa. eee 4 6 | “ i (‘i 
eee ene be ai fick MN 00a i 55 ano. p o'senh.c0esdeeseanscoceas 7.5 5O Spri usue eit one 

. , tichmond Union Pass. Ry. Co............... en 13 16 

7 ; 

Rochester, N. Y hentew Ulan ae me 4.7 single, 9 motors, | NS ese, ee eee 4 

ochester, N.Y... Rochester Elec, Ry. C., to Ontario Beach........ ° double 7 trail | Thomson-Houston, | 2léc. average cost per car mile. 
Salt Lake, Utah Is Lake rack, cars. } et eres 
Balen, 3 p vteh. : ais ity yt .° see speaks onaadaes tisadkeuacene 8.5 10 \Sprague cell aga OAR ‘ticnaeunpe en abcg 

alem, Mas SPSASEP OORR CHASE EEKehRebAgASéOCROE 06CME.lUCt*~<“~SC 0 CB ee ai scckcdenane Re eee ae a2 
— BS. . Naumke ae St. Ry. OE nee OS 3 6 |Thomson- Houston.. "a m. “Rhee ot determined 
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THE ELECTRICAL WORLD” TABLE OF AMERICAN ELECTRIC STREET RAILWAYS OCTOBER, 1889.—Continued. 
. —— 
Length of No. of 
LOCATION. toad. _ track ’ Care System. Method. Cost of operation and remarks, 
in miles. | ie 

TNs Da Ne iaaee A: <abaiss RAE I ING OND o.v.y 006s 9h. 00000 00050 sada caacesre 40 40 Thomson-Houston.. .}Overhead......... ....... 
Sandusky, Ohio...........0.005. RTE SUNOUOUEE BON co ocbcis cc veesishscvivewondecusseve 6.75 6 SPPATUC.....00005 ++: CRS awiwaeoaveseree 
garefoge aarengs, Ride sicuevccs Sa — Electric Ry. Picts RUN er 06 05650005, 0hspoeunss 3 4 é peeeee-tiouaton. tee Bo SS pei tees 

RM Recaro ccs vinessea San Jose & Santa Clara 1:. R. Co..........cccccecececes 6 MUSHET... oe seen eee oe Ficwaued ees -nece r a cs ‘ : aeemdied 
Sault Ste. Marie, Mich ......... RS a re SZ  Isrieacasensoefe le 0) 6 leseeeeteecns S| SCMaWIS bea eieande lowian Not operating; to change system. 
BPE, FPG 6. vos occccce oseecnes NE IE FoR adicie.c aun keals- nas seswbedeeesevs 1 1 Thomson- Houston CON Be. ke, we 
NS Ss ovens p vceubedsscas es Scranton Suburban Ry. Co................ 5 10 SY Sieasae y siomar ese 
NN, Bs o.ne cis oes scdceeneccs ,Nayaug Cross-Town MER ad hates aa he opi anigcee. rs 1.5 3 = saber sik ene 
ON ES i I Ss 5 5 gins gcrh'e ed eco edtnwwdur th eves 2 4 e Se 6 WRENNER TS ESN 
BORGtle, WER, .......cccccecss00 'Seattle Elec. Ry. & Power Co.............ccccccccseeeee 5 5 a vee se MSR RKCNE See wena 
South St. Paul, Minn............ Ge, SERIAL DVOROEE OO. oc icisscecesccscevsesssesis 8. 10 Daft.......0..05 sees sR eabwiewe mee 

Spokane bat Wash....... PONE PPE TIE. TO OD oi aso s-vivc wan 0a vkeecs anrduneenscaces 7.5 6 rere... eee eRe 
Springhel NN rag 96 sk wine: 6:5.0 010 GEM aR ee gn Sore Lae att G5 GG ASL A o'g ko bso eon cv ewuWiieouns ot?) PA CRESOS Cibo Sea tee RENE DNGE 000 ssevcessesess 2 Rae RO i Wie : 
eoren ae BPRGS cin v9.9 6:65ns xe SN MED RG oo cvvkvsedycikissvdeisgeeninenss se 6 7 we __ eee i Bap atee ase aee a \$24 per day for 2 $2 per day per car. 
St. Catherines, Ont............... oy Cathe srines, Merritton & Thorold St. i A} Se ‘ 10 Van Depoele.... . a eee ee hese ee AaND Power per day, $18.32. 
BG. SOON BIOS 66 occccs secoeseee se Joseph Union Pass. Ry. Co. Pree raas actrees 8 12 Sprague............... Vane Co i 
St. Joseph, Mo....... aia Aa ne Ww ET eo sv cck cv usavecwanconers, 13 18 Tene eeee weeees ST WSSU BEEN On WAGs 
RE OS ae nee St. Louis Br idge Bie se ceees «ses cuanto ee Sebeenawceemenene 2 4 Thomson-Houston.... ge ee oe 
EEE fr ie eed er ek ee ie A 3 3 | Sere Ee AA WeaGe SPS on wie 
PN ose s xnb vesusvease Sunbury & N’th’land Ry. Nec tn des ose Sete 3.5 13 Dale. ..... oseeee coves |) RAaineee Srv as wire 
Southington, Conn.. ............ Southington & Plantsville Ry. Co....... ..........0008. 2 2 Thomson-Houston.... S| hbo eee e hee: n0 hc 
FTES Mis Wisc ceeecivccsccess IED NU Rao a a.a'n wines o's GeKeelmeaceceoesess .. 8 ‘i ra 
Steubenville, O.................6. Steubenville Elec. es RU avies Suds cach etevs: debNanenseeee 2.5 6 Sprague.......... .... SCN eek oeeesvewm oe 
Stillwater, Minn.............. ...|Stillwater Elec. DN stra cance scout 5 6 eee we ates te neee es 
TOGO, TE GBM. 5 «020 cvesssccsease Pacific Ave. St. R. | Saenger ate EN | 6 6 We REE E Eee eens wo tne eee e eee wees 
TACO, WEBER os ivcciciscccousst UMD OR, TUE MII OD aise o's chines vd bane bu vbesecewse 2 . 4 | Pease 4380-6ubie | aReeaeee 7 : ; 
Todo, Oe...6653 ¥. Vaneibatecetepes OMA MUOOIEIO. TAT COs 500s cise ncvdsesbedseveeaveciensess 2.8 115 2 Ss |Thomson-Houston....) “se eee ee ee eee ne ee eee 

f 30 motor. \ . : 
Me ONMNy TIMMS «<6 ikccs cbse ve vadavd FRODONM TIMING TPMMEU OO bocccc. scds Sieescccseeusavens 20 \ 20 trail a sooet 88 nna e enews cone 2.06c. per car mile. 
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We publish herewith a list of the electric street railways 
in the United States, together with a variety of important 
and interesting information in regard to their method of 
operation. The data furnished has been gathered by 
means Of a special circular of inquiry 
each of the local companies in question, and 
given have been verified and supplemented by our own 
columns, and communications from 
our correspondents, as well as by other 
of information available. We have embodied in the table 
much of the information supplied, but below we give various 
items too bulky to be thus included. In the table. the names 
of the roads in actual existence are printed in ordinary type, 
and all extensions and roads building or under contract are 
shown in italics. It.may be added that the table gives a 
total of 1,260.3 miles of track, and 1,884 cars, operating on 
179 roads. 


addressed to 
the points 
news special 


sources 


Boston & REVERE Roap.—Mr. W 
We have carried 10,780 passengers in a day with 5 


G. Benedict, president, 
says: °° 
motors and 5 conductors, with an extra man besides motor 
man to brake the tow car, 
hill 1,000 feet long on each side. 
of 7 per cent. We have carried over this grade trains of 
motor, that 


for the reason that our road has a 
The ascent is ata grade 


3 open cars, with 180 passengers on, with one 


is, two tow cars besides the motor car. We have also 
made the record of two motors with one tow car each, and 
two conductors carrying and collecting the fares of 4,908 
passengers for theday. Our repair account for five motors 
for 24 months has only been $120, and they have 


about 17,000 miles, about 165,000 


made a 
mileage of carrying 


passengers.” 


CHATTANOOGA, TENN.—The Chattanooga Electric Street 
Railway Company are renting power at present from the 
local electric light company, but are now putting in their 
own plant, to be ready December 1. about 10 
miles under construction. 
two 135 h. p. Beck engines and 
h. p. capacity. They expect 
capacity. The increase in travel, Secretary S. W. 
reports, is 50 per cent. over horse cars. 


They have 
They begin equipment with 
4 Edison dynamos of 50 
to increase to four times the 


Divine 


Co.Lumsus, O.—The Columbus Electric 
J. C. Lincoln, superintendent, 
running trolley with a sliding contact, with the Short  sys- 
tem, and it ‘‘gives perfect satisfaction.” 


Railway is, Mr. 


reports, using an under- 


Eau CLAIRE, Wis.—The city lighting Brush plant and a 
dynamo for stationary motor current are run from the 
same shaft (run by water power) as the dynamo furnishing 
current to the Eau Claire Street Railway, W. 
superintendent. 


G. Root, 


ASHEVILLE, N. C.—The 
pany use bituminous coal, 
at power station, The cost of power 
day for five cars of the 16-foot type. The charge for power 
is a ‘‘ flat rate,” as the station is also running arc and in- 
candescent lights. Details of the road have appeared in 
these columns from time to time. Mr. John H. Barnard, 
superintendent, has been so satisfied with the results that 


Asheville Street Railway Com- 
short ton, costing $3.65 to $3.85 
is $2.50 per car per 


he writes that he is becoming agent for the Sprague Com- 
pany. he says, ‘ is a treasure in its opera- 
tion and earnings.” 


‘ This road,’ 


OTTAWA, Ill.—Mr. T. J. Evans, of the Ottawa Electric 
Street Railway Company, writes us: ‘‘The Ottawa Electric 
Street Railway has seven miles of single track with turn- 
outs, eight motor and four trail cars of the Thomson- 
Houston system; method, overhead. Cost of power per day, 
39; per mile, 1,45 cents for twelve hours. We shall add four 
more motor cars and three miles of road. With the addi- 
tions, cost will be 80 cents per car and ,', of a cent per mile 
for power. You ask me for afew suggestions as to the special 
methods and details to be adopted in practical work in the 
department of electrical railroading. In entering upon the 
construction of an electrical railway, ! would employ a 
first-class electrical and mechanical engineer I would use 
nothing less than a 40-pound ‘T’ rail or a 45-pound girder- 
rail in making the roadbed. I would build larger engines, 
boilers and generators than were required to do the work. 
I would double up the size of the motors to be used on the 
ordinarily them, for 
durability and would use plenty of 
copper wire overhead and rails with large 
rivets with frequent grounding to insure a perfect circuit 


cars, than what would propel 
economy. I 


along the 


overcome the resistance, the noise and 
I would avoid 


to more nearly 
jerking in starting and stopping the cars, 
sharp curves in road construction of less than 60-foot 
radius. I would avoid all sharp angles in overhead work. 
I would let the trolley or 
centre of the track, the suspenders or ear plates perpendicu- 
lar, the height from the rail be 
necessary friction on the trolley journals, 


main wire always be over the 


uniform so as to avoid un- 
I would use feed 
wires on all circuitous lines, so as to bring them as near as 
possible to the direct line of the generator to maintain a uni- 
form voltage over the entire line. I would require the electri- 
best Okonite insulated cables and 
| connecting wires on the car and house wiring, carefully at- 

tached and protected, as cheap and defective wiring of cars 

and houses has been the cause of more annoyance and ex- 

pense than all other sources combined, causing grounds and 


cal companies to use the 


short circuits; consequence, burnt field coils, rheostats, 


commutators, lamps, etc., and occasionally 
I would require them to give guarantees 
against imperfect wiring on the completion and turning 
over of your road. Short circuits are the result of poor ma- 
terial and bad mechanism, With all these points guarded, as 
a practical engineer will be in his specifications and accept- 
ance, you will have a road that can be operated from the 
time you turn on steam. You will not have to buy dupli- 
cate motor cars, or build extra storehouses, or keep well 


equipped machine shops to keep alternate cars on the 


armatures, 
broken engines. 


road,” 


SEATTLE, WasH. T.—Mr. 8S. H. Griffith, manager of the 


Seattle Electric Railway and Power Company, says: “We| 


are now completing a new power station with two Rey- 
nolds-Corliss engines of 200 h. p. each. We have an Ar- 
mington-Sims engine running an 80-h. p. Thomson-Houston 
generator, and will have five. The station will be a brick 
building two stories high, 60 x 256 feet. We are extending 
our system. The present line bas not a single,block with- 


out grade.” 


Mr. C,. F. Heinrichs’ Compliments. 


To the Editors of The Electrical World: 

My attention has been drawn to a minor editorial in your 
last issue. The insinuations and vituperations contained 
therein have not surprised me, since I perfectly well know 
the present unscientific and mainly commercial tendency 
of a certain part of the scientific press. 

You admit that you do not exactly know my motives 
(which induced me to expose the imperfect insulation of 
the high voltage current wires, causing death and destruc- 
tion almost every week). I, however, exactly know your 
motives which led you to attack me in this unwarranted 
and personal manner. 

Had you kept to the facts,"and stated how far I had been 
in error in regard to the altogether imperfect insulation of 
the high voltage wires, Ishould have given such state- 
ments due and respectful consideration, and if in error, I 
should have been most anxious to admit it, but I shall cer- 
tainly not take any further notice of similar attacks as you 
have indulged in, simply to please the high voltage com- 
bination at the cost of truth and public interests. 

The mayor, the respectable press and the public will not 
be misled by your unfounded and personal attack. Every 
impartial-minded person will conclude from your intem- 
perate language that I have hit the bull’s eye in this mat- 
ter, and that the soreness of the spot I touched upon made 
you and your high-voltage friends forget that we are here 
in the most civilized State, and that the respectable press 
eschews and condemns purely personal attacks. 

I never attacked an arc light sysfem (or any other sys- 
tem). Your statement to that effect is simply an untruth, 
and you published it as such. 

I request you to publish the above in your next issue. 

CHARLES F. HEINRICHS, 

NEW YORK City, Oct. 7, 1889. 

We are extremely sorry that our criticism of Mr. Hein- 
richs’ methods should have hurt his feelings. We offer 
him our apologies, and, in withdrawing the offensive lan- 
guage, beg to substitute the following from the Evening 
Sun of October 9: 

‘Referring to Mr. Charles F. 
who yesterday wrote a letter to Mayor Grant, Mr. 
when he 


Heinrichs, the electrical en- 
gineer, 
Hoag thought that Heinrichs spoke unadvisedly 
made assertions of facts about which he knew nothing. 

“Coroner Schultze, who will conduct the inquest in 
Erdman’s case, said that he knew Heinrichs, and he re- 
garded him as a meddler. 

‘ He was just in here,” the coroner said, *‘ a few moments 
ago, and I fired him out. The fellow told me that he was 
going to attend the autopsy this afternoon, and that if I 
did not admit him he would make trouble for me. He 
thrusts himself forward here because he has patented an 
insulating process which he hopes to advertise. You notice 
that in his letter to the Mayor he says that there is no such 
thing as absolute insulation. Then he immediately adds 
that some insulating methods are better than others, but as 
they cost more they are less frequently used. Well, his 
insulating method is the kind that costs more, and conse- 
quently is not used. Do you see?’ When the coroner had 
finished he looked like a man who had relieved his mind of 
a‘ great burden,”—Eps. E.,W. 








266 


THE 


ELECTRICAL WORLD. 


[VoL. XIV. No. 16, 








New Horizontal Drilling and Boring Machine. 


The accompanying illustration represents a new hori- 
zontal drilling and boring machine, recently brought out 


by the Newark Machine Tool Works, of East Newark, N. J., | 


while Fig. 2 shows the same in section, together with the 
car as it passes over the switch. As will be seen, the switch 
is operated by two upright arms at the side of the track, 
near the rail, and directly under the axle-box of the car. 
These upright arms or levers are connected to two arms 





NEW HORIZONTAL DRILLING AND BORING MACHINE. 


which is well adapted to the boring and drilling of dynamo 
parts. For this purpose the work is bolted to the com- 
pound carriages which are shown directly under the boring 
bar, the work being set square by the top surface and the 
edges of the carriage, which are absolutely true with re- 
gard to the bar. 

The carriages can be moved either across or along the 
movable table, which is shown supported by the two large 
table can be lowered or raised from the side 
With these movements of the 
, the work 


screws. The 
or at the end as desired. 
table and carriages, using no blocks whatever 
can be set quickly and with the utmost accuracy, as all the 
surfaces and motions are absolutely true with regard to the 
bar. A yoke of great strength braces the table and serves 
as a bearing for the bar, or boring arbor. 

The boring bar is fed by a rack and pinion, and itis held 
by a friction clamp, so that, by easing the clamp and 
taking another grip, a very long feed can be obtained. 
The extreme feed is about 5 feet and the feed without 
change is about 34 inches. The feed gearing is very strong, 
and there are three automatic feeds in either direction, in- 
stantly changeable from one to the other. The bar can be 
fed by hand, also, giving it a quick advance or return, 


—_——_—_9-e @ e+ e _____ —_— 


The Rowell Switch for Electric Railways. 


The switches and turn-outs, which are the invariable ac- 
companiment of all railways, as a rule require the attend- 
ance of aspecial switchman where the traftic is very heavy; 
or where the traffic is not so heavy, the conductor is usually 
obliged to stop his car, dismount and throw the switch by 
hand. This, of course, involves a delay, while in the case of 
heavy traffic it involves the additional expense of a switch- 
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upon a rock shaft, which controls the switch tongue by a 
These upright arms 


connecting rod and crank, as shown. 
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FIG. 1.—-THE ROWELL SWITCH FOR 


opposite the track are operated by either of two wheels 
hung from the axle-box. When in use they are brought up 
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FIG 2.-THE ROWELL SWITCH FOR ELECTRIC RAILWAY TRACKS, 


man. In order to avoid this, the Rowell American Switch 
Company, of Boston, Mass., have recently brought out an in- 


genious track device which, in connection with the simple 


mechanism on the car, permits the switch to be thrown 
without stopping the car, and by the simple motion of a 
lever on the platform, 


The accompanying illustration, Fig. 1, shows a plan view 


close to the truss of the car by a spring, and are brought 
into position to set the switch by a lever placed on the plat- 


form in front of the driver. This lever is operated by 


hand, but can also be arranged to be operated by a pressure |’ 
of the foot, thus leaving the driver entirely free to control | 


the car as usual. The device, it will be seen, is a very 


| simple one, and does away with all the annoyance caused 


of the track, showing the top of the switch-box and tongue, by the se tting of switches usually experienced 
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| have a primary battery. In the 
| (which will not be the plates of to-morrow) the paste on one 


ling a coating of spongy 











A New Railway Signal Device. 


Some trials were recently made on the Nottingham Sub- 
urban Railway of an apparatus devised by Mr. W. An- 
drews, of Nottingham, the primary object of which is to 
afford means whereby the driver of a locomotive may tell 
exactly how the signals are at particular points on the 
railway over which his train is proceeding. For the ex- 
periments a mile and a quarter of the suburban line, run- 
ning from Sherwood Station toward Daybrook, was se- 
lected. Parallel with the permanent way there was a zinc- 
covered wooden rail. By means of a brush attached to the 
foot-plate of the engine the circuit of two dials placed on 
the weatherboard of the locomotive was established in 
turns. One of the dials was in the form of a miniature 
semaphore signal, the other being similar in appearance to 
a steam gauge dial, and capable of registering distances 
from a quarter of a mile up to nine An operator 
was stationed at each end of the line, and when, acting 


miles. 


upon a previously arranged code, the signals were put on 
or taken off, the fact was at once indicated on the engine. 
By means of the second dial the distance between various 
points was also indicated. Mr. Andrews is sanguine that 
his signaling apparatus would prove of the greatest value 
in foggy weather 
seen, as at any point from 200 to 400 yards outside the dis- 
tance signal the driver would be able to tell at once in what 
position the particular signal might be, and whether he 


when the ordinary signals cannot be 


was at liberty to proceed. 
———————_9- 6 
The Difference Between Primary and Storage Cells. 


To the Editors of The Electrical World : 

In a recent issue, the answer that G. Trebel, M.D., gave to 
this question, does not seem to be just correct. 

A storage cell before it is charged may or may not be a 
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ELECTRIC RAILWAY TRACKS. 


primary battery. It is usually a very poor primary battery. 

If the coating on one plate is of a higher oxide than that 
on the other plate, or if one plate has a coating of oxide 
and the other is of a different composition, then you would 


pasted plates of to-day 


plate is of a higher oxide than that of its neighbor, and 
therefore the plates are dissimilar, and not similar, as our 
friend from Hamilton states. I also object to the state- 
ment that ‘‘both plates are electrolyzed, one 
lead and the other sulphate of 


recelv- 
lead.” I agree that one plate becomes spongy lead, that 
is, lead reduced by eae which reduced lead is capable 
of holding within it a greater or lesser amount of latent 
hydrogen, which hydrogen becomes active as soon as the 
battery is allowed to discharge, I cannot agree with the 
statement that the other plate receives a coating of sul- 
phate of lead. I believe that the sulphating of the active 
material, or material to become active, within a certain 
limit is desirable, in forming a coating of oxide, 
the ultimate result. 

The two dissimilar metals are oxide of lead (oxygen); re- 


which is 


duced lead (hydrogen), and it is to these two gases that the 
secondary current is due, and not to spongy lead and 
sulphate of lead. 

First. The electrolysis of a solution which contains oxy- 
gen and hydrogen, more or less oxygen being stored up at 
one pole in the form of a high oxide of lead and latent 
oxygen, and more or less hydrogen being stored up in the 
spongy lead, that is, reduced by the hydrogen. 

Second. The discharging of the cell, which is the oxy- 
gen going to what was the oxygen pole, the oxide giving 


| up oxygen, the spongy lead giving up hydrogen. 


Third, There is to a considerable extent, a re-electro- 
lysis of the solution. 

A storage cell, when not subjected to a current, may be a 
battery. N. B. ALpRIcH, M. D. 


FALL RIVER, Mass. 
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The New Storage Car of the 
Company. 


Union Electric 


The new railroad just built between Beverly and Dan- | : : . : 
‘ | ested will be given every opportunity to examine the 


vers, Mass., was opened for traftic recently, the system em- 
ployed being that of the Union Electric Car Company, o 
Boston, 

The road is three miles in length, and is an almost con- 
tinuous line of quite heavy grades and curves, there 
being not more than 500 feet of level track in the whole 








Car | been used, while the running expenses will, it is estimated, 


not exceed one-half what they would be with the overhead 
system. We are informed that the management intends to 
publish weekly statements of allexpenses, and those inter- 


equipment, 
—_——____»ro @ oe ao 


The Thomson-Houston Electric Railway at Albany, 
) a 


Annual Report of the Western Union. 


The annual meeting of the Western Union Telegraph 
Company was held last week, the old board of directors 
being re-elected. The company’s gross revenues for the 
year ending June 30, 1889, were $20,783,194, an increase of 
over $1,060,000. Operating expenses decreased about 
$100,000 to $14,565,152, making net earnings of $6,218,041. 
The year’s surplus is $1,072,866, against $496,364 for 1888, 
Over 7,000 miles of new poles and 30,000 miles of new wire 


The accompanying illustration is made from a photo-| have been added during the year. The messages of the 
route, and some of the grades are from six to eight per| graph of the Watervliet & Turnpike R. R., Albany, N. Y.| year aggregated 54,108,326, against 51,463,955 in 1888, 
cent., so that it is a piece of road to thoroughly test the | which has been in operation since Sept. 29. and which was | 47,394,530 in 1887 and 43,289,807 in 1886. The official 
efficiency of the storage battery, which is the source of! equipped by the Thomson-Houston Electric Company, of | figures show that in ten years the company has increased 
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THE TRUCK OF THE UNION ELECTRIC CAR COMPANY, BEVERLY ROAD. 


power used, to surmount heavy grades and make time, and 
show that this method of propulsion is to be relied upon, 
both as to time and economy of running. 

The track is built of T-rail, 40 pounds to the yard, laid on 
and spiked to ties two feet on centres, well tamped and bal- 
lasted. The car-house is situated at Beverly, near the end 
of the track, and is 90 feet long by 40 feet wide. 

There are two tracks running through the car house, laid 
on stringers resting on posts, and leaving a subway or pit 
which permits convenient access beneath the car. On each 
side of the tracks are charging tables, on which rest the 
batteries when being charged, with electrical connection 
The tables are the 
saine height as the floor of the car, so that the trays con- 


between the dynamos and the tables. 


taining the batteries are easily drawn from the cars to their 
places on the tables, and pushed into the cars from them. 
These table circuits are controlled at the switch-board. 
30 % 28 feet, in which is located the 
power used for charging the 
p. upright boiler, a 35 h. p. 


There is an annex 
hatteries, consisting of a 35h. 
Westinghouse compound en- 
gine anda 30h. p. Weston dynamo, with switch-board, 
ammeters, etc. This plant is sufficient to charge the bat- 


teries for six cars, each car having two sets, one being 
With each set the car is 


run 40 miles, thus making the daily service 80 miles per 


charged while the other is in use. 


car. 

The equipment at present consists of two box cars of 
great beauty and finish. The trucks of the cars were built 
by the Trip Roller 
roller-bearing boxes. As will be 


searing Company and have their 
seen in the figure, there is 
a motor on each axle, the armature being geared 
through the special gearing, patented by the Union Electric 
Car Company, to each axle. The dust-proof closed gear case 
is shown closed on one axle and the case broken away on 
the other to show the inside gears. 


filled with oil, so that the gears 


These cases are partly 
run ina bath of oil and 

A description of these 
gears as used on the transfer-table in use by the Fitchburg 
Railroad at their car shops has 


are almost free from friction. 
already appeared in our 
columns, the same system being used in both. The 138 
batteries are each placed in the Huestis patent battery 
boxes furnished by the Newton Rubber Company, and are 
made of an entirely new material, taking the place of the 
hard rubber ones formerly used. They are placed in‘twelve 
trays, six on each side, and are placed under the seats of the 
cars, They are putin through the long doors let down on the 
outside of each car, The cars are lighted by four 16 c¢. p. 
lamps in the roof; electrical bells for passengers and con- 
ductors are placed over the seats and at each end. 

One of the important features of the Union Car Com- 
pany’s system is the ‘‘ charging-back” device with a series 
wound motor, thus utilizing the power otherwise lost in 
slowing, stopping or holding the car in going on down 
grades, while at the same time securing perfect and com- 
plete control of the car through the switch, which is placed 
on the dash-board on each end of the car. The driver 
does not need to use the mechanical (hand) brake, but can 
brake the car with the movements of the switch handle. 
The charging back into the batteries, or line if it is an over- 
head one, in going down a grade effects considerable gain, 
and is shown by the ammeter used on the car to be very 
nearly as great in some cases as that taken in going up 
the grade. 

The cost of equipment of this railroad with battery cars 
is claimed to be less than if overhead wire conductors hed 


The road con- 
sists of seven miles of double and 8} miles of single track. 
making a total of 22! The maximum gradient of 
the road is 4.2 per cent. The car equipment consists of 
16 cars, each equipped with two 10 h. p. Thomson-Houston 
railway motors, and 388 tow cars, 31 of which are box 
The cars were built by the Jones 
Manufacturing Company, and are well made and finished. 

The power station, a one-story brick building, is situated 
about halfway between the terminals of the road, and ad- 
jacent to the car-house, which has a capacity of 35 cars. 


Boston, Mass., with their railway system. 


miles. 


cars and seven open, 


The steam plant consists of three steel boilers of 150 h. p. 
each, and three 125 h. p. engines built by the Taylor Manu- 
facturing Company. 

The electrical apparatus comprises three 80h. p. Thom- 
son-Houston railway generators belted direct to the en 
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its mileage 115 per cent., its messages 116 per cent., its 
offices 116 per cent. and its wires 206 per cent. The stock 
capital of the company has not been changed during the 
year; but the bonded debt has grown from $6,737,088 to 
$12,056,012, the increase being due to the issue of $5,361,000 
5 per cent. bonds against guaranteed securities. 
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Power Transmission at Bourganeuf, France. 


In a recent number of the Comptes Rendus, M. Marcel 
Deprez gives some particulars with regard to the trans- 
mission of power installation at Bourganeuf, where, owing 
to the frequent failure of the waterfall in the town itself, 
it has been found necessary to obtain the power for driving 
electric light machines from a fall at Les Jarrauds, nine 
The generator has two armatures connected in 
series, and mounted onthe same spindle. 


miles off. 
Each ring has a 
resistance of two ohms, and revolves between the poles of 
The generator is belt-driven by 
(a 130 h. p. turbine running at 150 revolutions. The field 
magnets are partly excited by a small auxiliary machine 
giving 90 volts and 20 ampéres. 


a separate field magnet. 


The line, which has a 
resistance of 23 ohms, is of bare 5 milimetre silicium 
bronze wire, The motor at Bourganeuf is identical with 
the generator at Les Jarrauds, and, likeit, is independently 
excited, in this case by the electric lighting machines, At 
the moment of starting, however, the field is excited by 
ithe accumulators at the central station. The dynamos, 
two in number, are of the Gramme type, giving 110 volts 
and 250 amperes. In preliminary workshop experiments 
over an artificial line of 30 and 25 ohms resistance, it was 
shown that for every 100 h. p. developed by the turbine, at 
least 60 h. p. was available for lighting purposes, the E. M,. 
F. of the generator being between 3,550 and 3,750 volts, 
———— OOOO OOO 


Trouble with a Short Telephone Line, 





To the Editors of The Electrical World: 

Would you kindly give me information on the following 
matter? Ihave a telephone of the regular style (battery 
telephone) which I have experimented with successfwly on 


THE THOMSON-HOUSTON ELECTRIC ROAD ALBANY, N. Y. 


gines, and all the electrical appliances necessary for satis- 
factory operation, 

The operation of the cars since the day of starting has 
been eminently successful in every particular, and has 


thoroughly convinced some of the prejudiced ones, who | 


were inclined to oppose the introduction of the electric 


railway, that it has reached the point where its commer- | 


cial and practical success cannot be questioned, The cars 
begin running at 6:15 a. M., on 15 minutes’ headway, and 
continue until 10:45 p. M. The day on which the cars were 
started was one of considerable excitement in Albany, and 
the cars were patronized by thousands of people, who ex- 


pressed a general opinion in favor of the electric railway, 


a line of about four miles. Now I use it in my house from 
| the third floor to the first floor, with gas pipes as return 
and the same cells at each end, but do not get as good re- 


| sults as before. 

| Does the difference of resistance between the short and 

|long circuit interfere with the good working of the instru- 

| ments ? C.F. &. 

| BROOKLYN, L. I. 

ANSWER.—The shortening of the length of the line ought 

|to favor the transmission, if anything. If you are certain 

| that the battery, receiver and transmitter are in good condi- 

tion, the fault must be on the line somewhere. Probably a 
ground has developed which deflects a good part of the 
current. It would be well to look for the trouble in this 
direction,—Eps, E. W. 
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Meeting of the Board of Electrical Control. 


In résponse to a letter from Mayor Grant inviting the 
eleétric lighting companies to attend the meeting of the 
Board of Electrical Control to consider the matter of pre- 
venting fatal atcidents by contatt with bléectrit light wires, 
representatives of the principal companies interested were 
present at the Mayor's office on October 9. The meeting 

yas a succession of lively episodes. The proceedings 
opened by the reading of a letter from the board of 
Coroners relative to the recent deaths of the Italian, Mazzi, 
and others which were held to have been caused by the 
dangerous use of overhead wires in crowded streets. 

A letter from the United States Hluminating Company 
was then read, in which they pleaded earnestly for in- 
creased facilities for the transaction of their business. 
They showed that in many places where they had wires to | 
ro in there were no stibways; and even where there were 
SubWays they were already overcrowded. The usefulness 
of the subways laid down was much impaired by the 
absence of distributing ducts; the rate at which the sub- 
yays were being constructed was manifestly incommensu- 
rate with the requirements of the rapidly growing electric 
light business, and practically no progress could made. 
These points were all duly set forth to introduce the 
proposition of the company that it be allowed to build its 
own subways, which it was ready to do promptly and well. | 

Mr. LAUTERBACH, who represented the went int 


Telegraph and Electrical Subway Company, went into a 
very graphic description of the early struggles of his com- 
pany, and the opposition they had to fight against up to 
the time that the fiat, ‘‘ The wires shall go underground,” | 
Was launched forth by Mayor Grant. He showed that | 
since then, in the face of unfavorable conditions, they had 
still pushed on their work as rapidly as possible, without | 
asking for help of any kind. By the end of this season 20 
per cent. more work would be done than had ever been | 
done before. His company had done its work faithfully, | 
and he appeared not in.a defensive, but in a belligerent, | 
attitude. He explained how it was that the progress of | 
the work had been so slow, and earnestly opposed the sug- | 
gestion that the electric light companies be allowed to build 
their own subways, and at the same time he questioned the 
legality of such a step. 

Mr. WHEELER H. PEeckHAM then rose as the representa- 
tive of the Standard Electrical Subway Company. He said 
that with the permission of the board he would present a 
simple and ready solution of the difficulty which now 
seemed to be impeding the carrying out of the Mayor's 
views on the underground question. The Subway Con- 
struction Company had been working for a considerable 
time, and had only completed 12 or 14 miles of subway. 
Fully 100 miles were needed immediately to meet the re- 
quirements of the electrical business. His company, which 
had been formed only a few months, had all the money 
and the facilities for pushing work. They proposed to 
carry on their operations in such a way that there would 
soon be no excuse for overhead wires, They could give all 
the necessary bonds, and the instant the contract was 
signed they were prepared to put on to the work 38,000 or 
4,000 men. 

Commissioner GIBBENS said he was doubtful whether 
the board had the power to make any contract with the 
new company. 

The Mayor said he would consult the Corporation Counsel 
before taking any steps. 

Upon the Mayor’s asking whether any of the electric 
lighting men present were prepared to express any opinion 
on the subject for the consideration of which the meeting 
was called, Mr. Foster, representing the Mount Morris 
Company, said that his company had been fortunate in its 
exemption from accidents, but they considered that it was 
advisable to have the wires underground with as little 
delay as possible. They were ready now to go into the 
subways, but the accommodation was insufticient. In the 
meantime, he thought the difficulty could be met by strong 
poles and well-insulated wires. 

Mr. Youna, the electrician of the Mount Morris Com- 
pany, said that the accidents that had taken place were due 
to imperfect insulation and overloading the circuits. On 
being questioned by the Mayor, Mr. Young said that a wire 
carrying an alternating current can be made safe to handle 
by insulation. He knew of such a wire on Greenwich 
street, below the company’s station. The Mayor asked if 
the connection could be properly insulated, and Mr. Young 
said that the workmen made the connections with live 
wires with perfect safety. ‘* Well,” said the Mayor, ‘* our 
experience ee been that they get news of all who touch 
the wires through the coroner’s office,” and, in spite of the 
testimony just given, he said he retained his conviction 
that alternating current wires could not be handled with- 
out danger. 

President JACKSON, of the United States Illuminating 
Company, then reiterated the grievances that had been set 
forth in the letter already alluded to, and said the difti- 
culty of making an overhead wire safe was exceedingly 
great. There were all sorts of contingencies to be pro- 
vided against, and these were so numerous that you could 
not possibly insure immunity from them. Such things as 
storm breakage and contact with other wires, for instance, 
would make the best insulation of no avail. On being 
asked whether his company had any safe wires, Mr. Jack- 
son said they had some that they believed to be good, but 
he would rather be excused from touching them. 

Commissioner GIBBENS said that if he believed the opinion 
that Mr. Jackson had just expressed, he would vote to re- 
fuse all applications tor overhead electric light wires @r 
lamp connections, and offer a resolution that no more such 
circuits be operated overhead. The Mayor said imme- 
diately that he would certainly vote for such a resolution if 
it were offered; but Mr. Gibbens went on to say that he had 
no intention to offer it, as he was not in accord with Mr. | 
Jackson's views. He thereupon made two or three attempts 
to get from Mr. Jackson an answer to the question whether | 
the accidents were due to the impossibility of properly in- | 
sulating the wires, or tothe fact that they were not properly 
insulated and that the circuits were overloaded, but he failed | 
tosecure a satisfactory answer. Expert Wheeler said that if 
the rules of the board were carried out the accidents would 

not occur. 

Mayor GRANT: Then don’t you feel some responsibility 
for these deaths ¢ F 

Dr. WHEELER : I do not. 

Mayor GRANT: I do, and I think you have put yourself 
in a position to justify somewhat the presentment of the 
coroners. 

Dr. WHEELER: What could I do? 
been carried out. 











| asked if he should satisfy himself as to each wire. 
replied the Mayor, ‘‘andI want it understood that if the 





Commissioner GrpBENs said in stipport of Dr. Wheeler's | kill at once and, therefore, painlessly in every instance in 
opinion that if the regulations wete enforced these acci-| which it may be administered to take the life of a culprit 


dents would not occur. 


The Mayor: ‘“ Well, let us see then that they are ¢n- | charged. ; 
Let us of my decision, consideration of the other questions sug- 
. | gested on the argument is unnecessary. 


forced. The companies are all represented here. 
call upon them to see that the wires are properly insulated 


I must say I do not agree with the opinion that the 


as condign punishment, his client should be dis- 
Having thus sufficiently indicated the grounds 


It is understood that Kemmler’s counsel will carry the 


wires Gan be nidde safe, and I am not ready tosay thatI am case to the Court of Appeals, 


responsible for these deatlis becatise they could have been 
Before I would take 
that position I would order every electric light wire down 


avoided under rules of this board. 


to-day.” 


} 
After a very animated discussion, in which it seemed im- 


—+7e-p on 


Obituary—Timothy Cornwell. 


Death has again entered the ranks of the business and 


possible for the members of the board to arrive at acom-, manufacturing world, and this time chosen for its victim 
mon issue, the meeting was adjourned for an hour, after | indeed a shining tnark, Timothy Cornwell, the able and 


which the following resolution was adopted : 


** Resolved, That notice be given to all companies operat- Company. 


trustworthy secretary of the New York Belting and Packing 
Mr. Cornwell was a man of great energy. an 


ing and furnishing electric lights on overhead wires in the | indefatigable worker, and won for himself the love and 
city of New York to discontinue the use of such overhead esteem of a large circle of friends and acquaintances, and 
wires as ate not properly insulated until such time as said a reputation far and wide for a generous and loving dispo- 


wires shall be certified to by the expert of this board to be 


in proper condition.” 


The Mayor said that after this notice was sent to the re | lost one of its highest ornaments. 


spective companies the expert would be responsible for any 
deaths that might occur from electric wires. 
son.” 


wires Were not properly insulated, if they are death-deal- 
ing and dangerous, they must be taken down.’ 


The board adjourned to 11 o’clock the following day, | 


when there were some lively passages between the Mayor 
and Dr. Wheeler, and eventually Commissioner Gibbens 
offered the following resolution: ‘‘ Resolved, That the 
several eleetrieal companies be notified to replace all de- 
fective and improperly insulated wires with properly insu- 
lated wires, and that the expert of the board be directed 
to inspect all wires of all companies as rapidly as possible, 
and that the State Civil Service Board be Riscoted to select 
four inspectors who shall report all wires found dangerous 
to his Honor, the Mayor.” 
low this to be substituted for the resolution of the previous 
day, and without further action the board adjourned. 

The companies do not want to fight, but they are under- 
stood to be preparing injunctions in case the threatened, 
uncompromising policy of Mayor Grant is carried out. 
>_> +o - 


The Decision Against Kemmler. 

On Oct. 9 County Judge Day filed his decision in the 
Kemmler case, which, it will be remembered, was a habeas 
corpus proceeding to test the constitutionality of the elec- 
trical execution law. The judge decides that the law is 
constitutional, and remands the prisoner to the custody of 
Warden Duston, at Auburn Prison, for execution. In 
discussing the question of cruel and inhuman punishment 
Judge Day says : 

“The Constitution of the United States and that of the 
State of New York, in language almost identical, provide 
against inhuman punishment; but it may be remarked, in 
passing, that with the former we have no present Concern, 
as the prohibition therein contained has no reference to 
punishments inflicted in State courts for crimes against the 
State, but is addressed solely to the National Government. 


Section 505 of the Code of Criminal Procedure, in force prior | 
to the enactment of 1888, provided that the punishment of | 
hanging. | 


death should, in every case, be inflicted by 
It is this attempted change in the mode of inflicting 
the death penalty that provokes the present con- 
troversy. 
is of importance, for, apart from any other consideration, 
should it ultimately be held unconstitutional, not only may 
the condemned possibly escape his desert for adjudicated 
guilt, but all other persons committing capital crimes since 


the beginning of the current year may likewise go unpun- | 
ished, inasmuch as it is expressly provided in Section 10 of | 


said chapter that after it takes effect a crime punishable by 
death must be punished according to its provisions and not 
otherwise, and it is clear that any penal act hereafter 
passed to apply to those cases would necessarily and 
justly be held void as post facto. 
dent to this case. Section 2,031 of the Code of Civil Pro- 


cedure provides that the court or judge before whom the | 


prisoner is brought, by virtue of a writ of habeas corpus, 
must, immediately after the return of the writ, examine 


into the facts alleged in the return and writ, the cause of | 


the imprisonment or restraint of the prisoner. It was be- 


cause the burden of satisfying the judicial mind of the | 


cruel and unusual, and therefore unconstitutional, char- 


acter of the law in question was upon the defendant, and | 


to afford him an opportunity to present the facts as he 
claimed them to be, that as the better course the reference 
was ordered. 

‘** There seems to be an element of cruelty inseparable from 
any taking of human life as punishment for crime, but it 
is clearly not against this that the constitutional prohibition 
is directed. It was held by the Supreme Court of the 
United States in the Wilkinson case that a sentence to 
death by shooting was not illegal in Utah. The common 
law rule in this State when applied was adopted, and 
until the act of 1888 took effect, and no question was 
made as to the legality of death by hanging. That 
statute but changed the means whereby to 
death. And can it be said that in this case it has been 
plainly and beyond doubt established that electricity as a 
death-dealing agent is likely to prove less quick and sure 
in operation than the rope? I believe not. <A legislative 
act is not to be declared void upon a mere conflict of in- 


Be 
been enacted by the law-making power it should clearly 
appear that the act cannot be supported by any reasonable 
intent or allowable presumption. 

‘‘Applying, then, these principles to the present case, the 
questions are whether the prisoner has overcome the _ pre- 
sumption that the statute of 1888 in regard to the infliction of 
the death penalty provides a cruel and unusual and there- 
fore unconstitutional punishment, and that a force of 
electricity sufficient to kill any human subject with 
celerity arid certainty, when scientifically applied, can- 
not be generated. In my judgment these questions must 
be answered negatively. The most that can be justly said 
in his favor is that there is diversity of opinion on the 
principal question. Before the statute can rightly be ab- 
rogated there should be judicial knowledge that the pun- 
ishment therein provided is cruel and unusual. 
| no such knowledge, and his contention fails. 


Dr. Wheeler 


But the Mayor refused to al-| 


The question of the constitutionality of this law | 


There is no prece- | 


produce | 


eeereon between the legislative and judicial power. | 
ore proceeding to annul by judicial sentence what has | 


There is 
In any case 
My orders have not| the gravity of the matter demands it to be left to the 

| courts to determine, 


sition and sterling integrity. His demise is a great loss to 

| the company, and the business community at large has 
He was sixty-two years 
of age. His long association with Mr. C. A. Cheever 
brought him into frequent and close contact with electrical 
men during the past ten years, and there are many such 
who, like the present wnter, learned to appreciate and 
value his many manly qualities. 
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Electrical Notes from Cornell University. 
| The total registration of students up to date is about 
} 1,250. Out of a total freshman class of about 450, forty - 
nine are registered as intending to take the electrical en- 
gineering course, being the largest number entering any 
| on’ course, except that of mechanical engineering. 

Kighty-eight juniors and fifty-one seniors are registered 
for physical laboratory practice. 

The number of men entering for advanced work is larger 
than ever before. There will be from 15 to 18 students 
doing resident graduate work this year. 

A five-light Waterhouse dynamo has been presented to 
the electrical department by the Westinghouse Electric 
Company through the kindness of Mr. F. G. Waterhouse 
and Mr. Pease. 

The new chemical building, the plans of which call for 
one of the most finely equipped buildings of its kind, is 
well under way, and will probably be ready for occupancy 
| next fall. Upon its completion the whole of Lincoln Hall 

(physical laboratory), the upper stories of which are now 
partly occupied by the chemical department, will be used 
as a physical laboratory. This will, of course, give in- 
creased facilities to electrical engineering students. 

As foreshadowed in THE ELECTRICAL WORLD last June, 
| Mr. Ryan has been appointed Professor of Electrical Engi- 
|neering. The selection is a most popular one, and all 

unite in wishing Prof. Ryan the best of success. The 

' professor has outlined an entirely new course in his de- 
| partment for seniors. Two hours a weck are to be devoted 
| to lectures on the designing of dynamos, stations and to 
electrical problems of construction in general; and this 
| Class-room work is to be supplemented by an entirely prac- 
| tical course of nine hours a week draughting. 

Announcement is made of a new two-hour course in the 
‘** Theory of Dynamo-Electro Machines ” by Mr. Merritt, 
last year Fellow, and now instructor in physics. The 
course is elective and is intended to be supplementary to 
Prof. Ryan's work. 
| Prof. Nichols’ lectures this term to seniors will be on 
the general subject of ** Electrical Measurements.” 

Professor Ryan, at the Toronto mecting of the American 
Association for the Advancement of Science, read a paper 
upon a new type of quadrant electrometer, which has 
| proven especially valuable in the study of alternating cur- 
rents. Professor Ryan and Instructor Merritt were busily 
engaged during the past summer in investigating trans- 
formers by means of this electrometer. They succeded in 
getting a complete set of simultaneous curves representing 
the actions taking place in the transformer at any, one 
time. A paper giving a further account of the electro- 
meter and the result of their investigations may soon be 
expected, - 

During the part summer La Lumiere Electrique has 
|had two very prettily written articles by M. Palaz on in- 
candescent and are lights and photometry. These articies 
| were based almost entirely upon two papers read by mem- 





| bers of the physical department at the last meeting of the 
| American Institute of Electrical Engineers, and upon a 
| paper by Mr. Merritt on incandescent lamps. The articles 
were in the nature of a general summing up of these 
papers, and are gratifying as showing the appreciation in 
which Cornell is held abroad. 
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Notes of the St. Louis Electrical Exposition. 


Str. Louis, Oct. 9, 1889. 

THE Str. Louis EXPOSITION.—At the present writing there is such 
a decided improvement in the appearance of the space occupied by 
| the electrical section at the St. Louis Exposition that it is now the 

leading feature and the one most attractive. Several exhibits de- 

layed en route have arrived and been placed in position, thus near- 
| ly filling all the vacant spaces, and in two cases increasing the num- 
ber of lights in operation. However, Mr. Whipple has placed a 
hundred extra are lights and several hundred extra incandescent 
|lamps within the section, which practically flood the 
space with light, and add very much to the attractive- 
ness of the display. The commercial results of the dis- 
{play to the individual exhibitor are reported as most 
| gratifying, many sales having been effected, both of machinery and 
of supplies. For instance, the Thomson Electric Welding Company 
report the sale of a dozen machines, four going to one house in St. 
| Louis; the Excelsior Electric Company report having sold over 46 
h. p. in motors and more than 100 are lights; the William Powell 
Company, of Cincinnati, report “having secured orders the first 
week that more than offset the entire expenses that will be incurred 
by reason of the display,” and so on through the entire class of 
exhibitors, until the directors of the association nave about con 
| cluded that a permanent electrical exh bit would prove a constant 
|source of attraction and a profitable investment, The dis- 
play of incandescent lights in the Music Hall during the 
evenings devoted to special entertainments, such as American 
night, etc., have been instrumental in bringing to the notice of 
many who had never given the subject much previous thought the 
importance of the incandescent lamp in enabling such beautiful 
displays to be so easily secured; effects that harmonize readily 
with surroundings of whatever nature; that can be made intense, 
or soft and mellow, as may appear most appropriate, and one in 
which the element of safety is a prime factcr. 
THE St. CHARLES CAR COMPANY have placed a handsome street 
car on exhibit. 

THE SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY are now 
operating a single car on a track running nearly the entire length 
of the building. A No. 8 Edison dynamo furnishes the eurrent, and 
| the beautiful Stephenson car containing every modern feature is 
-filled with ladies and children eager to experience the pleasure of 


If it is doubtful that electricity will | an “electric ride.” 
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A SImMPLEx ARC SEARCH LAMP has been placed at a prominent 
nt onthe building, and attracts much attention, the current 
ing supplied from the Edison plant. 


CuHas. A. SCHIEREN & Co., of New York, have a_ neat exhibit of 
leather dynamo be]ting and perforated electric belting that at- 
tracts attention. Samples of the superior stock from which their 
belts are made are also shown. Mr. F. W. Baugher is looking after 
the display. 

THE Rosk ELEcTRIC LIGHT SUPPLY COMPANY, of St. Louis, have 
an excellent display of second-hand dynamos and motors that 
prove very attractive to prospective purchasers. Among the 
apparatus are two 35 arc light Jenney dynamos, with full comple- 
ment of lamps, a Poland dynamo, two American dynamos, etc. 
Mr. P. L. Rose is in charge. 


THE LOCKWOOD AMMETER AND POLARITY INDICATOR is being 
added wherever an additional dynamo is placed. 


A NOTICEABLE IMPROVEMENT is the large number of ex- 
planatory cards that are to be found in nearly all the exhibits, en- 
abling the visitor to determine the precise use for which the 
respective article may be designed for, and thus creating an intelli- 
gent interest. The various exhibitors contemplate giving a ban- 
quet on the closing night, and making it the prominent social feat- 
ure of the occasion. 

THE AMERICAN LEATHER LINK -BELT COMPANY, of New York, 
have a neat display of link belting, and show belts of various sizes. 

C. W. HAZELTINE, of St. Louis, is covering the northern and east- 
ern territory in the interests of the Parker Russell Mining and 
Manufacturing Company, of St. Louis. 

E. C. JAMEs is looking after the interests of the Stilwell & Bierce 
Manufacturing Company, of Dayton, O., at the St. Louis Exposi- 
tion. 


| Special Correspondence 


NEW YORK NOTES. 


OFFICE OF THE ELECTRICAL WORLD, \ 
167-177 TIMES BUILDING, NEW YORK, Oct. 12, 1889. 


Mr. A. B. Chandler had his silver wedding Oct. 1L. 





W. H. Gordon, 115 Broadway, has just opened salerooms and 
New York agency for Wirt’s voltmeters, standard test instruments, 
Ellis oil filters, Fletcher’s specialties and the Simplex wires, etc. 

Mr. KR. E. Gallaher, the genial Secretary of the New York In- 
sulated Wire Company, has taken unto himself a wife, Miss Belle 
Thomas, of New York. They are spending their honeymoon at Old 
Point Comfort. I join with their many friends in congratula- 
tions. 

Woodbridge & Turner, the electrical engineers, of 74 Cort- 
landt street, this city, have under construction the Eighth street 
line of the Wilmington City Passenger Railway and the construc 
tion of the new Jamaica, L. I., road, both on the Sprague system- 
The re-constructed Jamaica road is some seven miles long, one- 
half of which is double track. It is to be completed on the 18th of 
the present month. 


Nickel-in-the-Slot Telephony.—The Brooklyn Standard- 
Union says: *‘ An entire novelty on the line of the ‘ nickel-in-the- 
slot’ machines, which will shortly be introduced on all the clevated 
railroad stations and in the various ferry houses and other public 
places, is no less an invention than an automatic telephone. The 
machine will be so contrived that by the insertion of a penny in 
the outer slot the door shielding the ‘ phone’ can be opened, and by 
the introduction in an inner slot of adime, quarter of a half 
dollar, the central office can be notified and 
obtained with parties in or out of the city.” 


communication 


Augustus Noll & Co., 10 and 12 East Sixteenth street, New 
York, the electric light contrac ors, are putting in the plant at the 
Museum buildings, Central Park, for which they secured the con- 
tract for dynamos, engines, wiring, etc. They have been also fin- 
ishing up the Hotel Marlborough, Thirty-sixth street and Broad- 
way, where 400 lights of the Manhattan system are installed. They 
have just completed 1,600 lights at Macy’s, Fourteenth street and 
Sixth avenue, Manhattan system; Sonneborn Hotel, 400 lamps, 
same system; Church of the Holy Innocents, 600 lamps; Temple 
Emanuel, 800 lights; Harlem Club, 1,000 lights; Harlem Museum, 
150, and many others. 

HMazazer & Stanley, 32 Frankfort street, are working their 
orce of 72 men night and day in their factory and on outside work. 
They are fitting up the magnificent house of Col. McAlpine, the 
tobacco manufacturer, New York, with wires for annunciators, 
burglar alarms, gas and electric lighting, the wires running from 
the house to the street, where they put down 600 feet of the Kishop 
Gutta Percha Company’s cable in the National Conduit system of 
subways. They are wiring a handsome residence for John Dwight, 
of New York, also Anson Phelps Stokes’ house. They have fitted 
up John Arbuckle’s house with every conceivable household 
specialty, and also Mr. Brown’s, of Far Rockaway. They report 
the bell business booming. 

Standard Underground Cable Company.— The other 
day I dropped in to see Mr. Wiley, of the Standard Underground 
Cable Company, 18 Cortlandt St. I found him at the telephone--as 
he usually is when I call—receiving an order for 2,000 feet of numer 
ous conductor No. 18 lead cable. As he left the telephone to greet 
me the postman came in with an order for 16,000 feet of Nos, 6, 8 
and 10. Mr. Wiley got the order fromthe Board of Education, 
consisting of lead-covered cables, 1,2 and 3 conductors of No. 14 
gauge, amounting to $6,500. The Fire Department of New York 
presented him with their big order for $40,000 worth of lead cables, 
No. 14 wire, in cables of from 6to 36 conductors, which he com- 
menced to lay Oct. 4. His company have furnished 50 miles of Nos. 
0000 to 4 lead-covered cable to one company alone, which is now in 
use in the subways, and also 28 miles to other companies. All of 
this cable is giving the greatest satisfaction. 

Messrs. E. Gould & Eberhardt. 87-111 N. J. R. R. avenue, 
Newark, N. J., the extensive manufacturers of machine tools, lathes, 
planes, gear cutters, etc., have anexhibitat the Paris Exposition 
of which any American firm might well feel proud. Their gear 
cutters are being manufactured by Messrs. Heilman, Ducommun, 
Steinlen & Co., Mulhouse, Alsace, one of the largest houses in 
France (and as important there as our Brown & Sharpe, Pratt & 
Whitney, etc., here), under the patents of M. & H. E. Eberhardt, of 
E, Gould & Eberhardt, who are exhibiting them in practical opera- 
tion, cutting bevel and spur gear. The great feature about these 
cutters is that they can be set to cut bevel or spur gear, and will 
cut all the teeth in a gear wheel without any attention from the 
operator whatever, after once being set. When the teeth are all 
cut a bell will ring automatically, calling attention to the fact that 
the teeth are completed. They have had these machines in opera- 
tion for years without any variation. Thisis a very valuable ma- | 
chine for all manufacturers of electrical apparatus of all kinds de- | 
pendent on mechanism. | 

The Van Gestel Electric Street Railway Car Company 
j8 the name of a new company, 510-514 West Fourteenth street, | 
New York. I called there and met Mr. Van Gestel, who is the 
manager and electrician, This name is familiar to the minds of all 
early storage battery people. as Mr. Van Gestel has been experi- | 
menting since 1861. He escorted me through the works. On the | 
second floor he is building a motor car which will draw one or more 
cars; the motor proper is of the Gramme laminated armature type. | 





which is fitted with two commutators so as to run in either 
direction. Friction clutches will be attached to the forward 
and rear axles, operated from inside the car and arranged 
so that either set of friction clutches can be operated 
as desired. The interior of the motor car will have three 
shélves around it, containing the storage cells, leaving room 
in the centre for the operator. The cells are composed of lead plate 
with alternate V sections on either side, with extensions of lead 
which can be closed together over the dry oxide pencils when 
placed in the sections and sewn to hold them in place; and contact 
is made through interstices left at the edge of the lapped lead ex- 
tensions. The officers of the company are Mr. H. M. Munsell, 
president, and Mr. J. A. Browne, secretary, both prominent busi- 
ness men in this city; and a meeting was about to be held to elect 
new officers when I left. 


The Bergmann Electric and Gas Fixture Company 
have broken ground for a new building, which is tobe 75 x 100 
feet, next to their present large building, which is 75 x 75 feet. 
They have already put up and completed a large building, 75 x 100 
feet. on the northeast side of their main building. All these build- 
ings are six stories high, with the exception of the main building, 
which is seven, and are fitted out with all the latest improved 
machinery for the manufacture of electric and gas fixtures. One 
great improvement and novel feature is that the foundry and cast- 
ing room is located on the top floor of the main building, occupy- 
ing the whole floor. The north section is devoted to tools, tele- 
graph instruments, stock tickers, etc. They are now manufactur- 
ing the perforators for the Wheatstone system, which until now 
were always built by Elliott Brothers, of London, and have made 
great improvements on them. They are also building the motors 
for the Gold and Stock system, and constructing Lieutenant Pat- 
ten’s new multiplex system, also the Delany synchronous system. 
For some of their fixtures they cast hollow floral filagree brass com- 
position balls allin one piece, which is a very important feature. 
Some beautiful castings were shown me, all new and original de- 
signs, devised by Mr. Caldwell, one of the finest designers 
in the country, who was formerly connected with the 
Archer & Pancoast Company for a numberof years. They em- 
ploy over 300 hands, although their original building has only 
been open since March 1, 1889. One great feature in having the 
foundry on the top floor is that all fumes from the moulds can pass 
up through the roof, where a sliding door is provided for the pur- 
pose. The castings come out of the moulds clean and distinct, saving 
much time and labor, and Mr. Bergmann is very proud of his men 
in this department. The iron-working department is in the north 
section, where they are turning out some very fine and original 
work in fixtures, all forged. I saw a grand fixture under construc- 
tion as I was being courteously escorted through these works by 
Mr. Sigmund Bergmann, the president. A large force of modelers in 
plaster of paris were actively engaged preparing some rich designs 
from drawings on the second floor of the main building. The other 
floors are devoted to buffing, polishing, spinning, etc. The main 
oftices are located on the same floor. Pratt & Whitney’s, EK. E. 
Garvin Sons’, etc., screw machinery is used on the second floor of 
the north section. On the first floor is the hammered and chased 
work. The plating department is situated in a special new build- 
ing on the northwest section of the main building, using the Zucker 
& Levett plating machine. Ww. 2. 





NEW ENGLAND NOTES 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
Room 8 Cook Building, cor. Franklin and Congress Sts. 
Boston, Oct. 12th, 1889. j 


Salem, Mass.—The Salem Electric Lighting Company have de 
clared a quarterly dividend of one per cent. 

Callers at this Office.—Mr. H. D. Stanley, of Bridgeport, and 
Mr. C. O. Baker, Jr.. of Newark, N. J. 

New Bedford, Mass.—The Electric Light Company, of this 
city, are putting in an additional engine of 200 h. p. 

Pittsfield, Mass.—The new Tillotson Mill, near Silver Lake, 
Pittsfield, will be lit by 200 incandescent lights, of the Mather 
system. 

Stoneham, Miass,—The Stoneham Electric Light Company | 
has increased its capacity by the purchase of another alternating 
dynamo. 

Peabody, Mass.—The Brush Electric Company have petitioned 
for permission to locate a plant in this city, and a hearing will be 
given on Oct. 15. 

Fall River, Mass.—The Edison Electric Illuminating Com- 
pany, of this city, recently built an addition to their plant, and are 
now busily engaged in installing the new machinery. 

Salem, Wass.—A petition signed by 70 business men and resi- 
dents of Salem was presented to the Board of Aldermen, asking 
that a location for the Essex Electric Street Railway be granted. 

Standard Electric Company of Vermont have sold this 
week a 200-light plant to the Boston & Maine Kailroad Company, 
Northern Division, for their shops at Lyndonville, Vt., and a 150- 
light plant to the Henry C. Bowen Company, Providence, R. 1. 





K. W. Cut-outs.—That these ingenious cut-outs are meeting | 
with deserved success may be gathered from the fact that Pettin 
gell, Andrews & Co., of this city, to meet the enormous detmand, 
have just ordered from the Empire China Works, Brooklyn, N. Y. 
5,000 porcelain parts. , 

The New England Electric Company report the sale of 
the following Sprague motors: Batchelder & Lincoln, Boston, 25h. | 
p. motor; Boston Bank Note and Lithographing Company, Boston, 
10h. p. motor; Augustus Lowell, 20 h. p. motor; Enterprise Puh- 
lishing Company, Brockton, Mass., 20 h. p. motor. 


Mr. Robert Coleman, well known among electric light, tele- | 
graph and telephone men as a strong advocate of ‘indurated fibre 
pipe,” wasacaller at this office this week. He reports business 
brisk in his line, and appears to have great faith that indurated 
fibre is fast becoming the popular material for underground con- 
duits. 


The Thomson Electric Welding Company, in order to 
protect themselves, have requested every man in their employ to 
sign an agreement to assign any patents they may obtain to the 
company, the men receiving an ample and substantial recompense 
for such devices as they may be able to develop and perfect. With 
the exception of four or five all the men signed. 

Mr. H. CC. Hawks has been appointed New England manager 
of the Marr Construction Company, of Pittsburgh, in place of Mr, 
Norman Marshail, who has retired to assume the new position of 


| general district engineer for the New England office of the West 
| inghouse Electric Company. 


Mr. Hawks has been connected with 

the Marr Company for the past two years in various capacities, and 

brings a varied training to bear in his new sphere of work. 
Central Incandescent Piants,—The Thomson: Houston Com 


pany reports the following sales of incandescent apparatus to local 


companies: West Superior, Wis., 1,300; Westboro, Mass., 650; Bos- 


toona, Pa., 1,000; Amherst, Mass., 850; Germantown, Pa., 3,250; 
Brooklyn, N.Y. (Municipal Co.), 1,300; Jersey City, N. J., 1,300; Hud- 
son, Mass., 650; Norwalk, Conn., 650; Lebanon, Ky., 300; Newton, 
Mass., 1,000; South Framingham, Mass., 500; Eastport, Me., 500. 

The Thomson-Houston Company reports the following 
sales of arc apparatus: New London, Conn., 30 lamps; Youngstown, 
Ohio, 50; Erie, Pa.; 30; Van Wort, Ohio, 50; Bethlehem, Pa., 50; 
Montpelier, Vt., 50; Rockville, Conn., 110; Columbus, Ohio, 150; 
Nashua, N. H., 50; St. Joseph, Mo., 50; New Bedford, Mass., 50; Vin 
cennes, Ind., 30; Covington, Ky., 35; Joliet, Ill., 100; Waycross, Ga., 
50; Springfield, Ohio, 50; Passaic, N. J., 50; Sioux City, Iowa, 85; 
Bradford, Pa., 50; Peoria, Ill., 405; Lowell, Mass., 25. 

The Walworth Manufacturing Company, of Boston, 
continue to receive inquiries from all parts of the States for their 
specially constructed steel and iron poles for electric railways and 
electric lamps. They have had a tremendous run on these poles 
and have hard work keeping abreast of their numerous orders, In- 
quiries are coming in from England, and South America is also 
making a call for them. The poles are neat and graceful, and it is 
safe to say that every city will soon learn to appreciate them and 
order them in preference to the more primitive wooden poles. 


Cut Down the ** Dead Wires.°*—Another accident which 
very nearly resulted in the death of four boys has just been reported. 
A dead wire, said to belong to the Western Union Telegraph Com- 
pany, hanging from a pole, had attracted the attention of the boys, 
and they had all taken hold of the line for the purpose of swinging 
init. While swinging, the wire came in contact with an electric 
light wire, and the boys were unable to let go. They were at last 
extricated from their dangerous position by a patrolman, and taken 
to the Massachusetts General Hospital. The flesh on the hands of 
each boy was found burned completely off to the bone. 


The Thomson-Houston Electric Com pany.—The stock- 
holders of the Thomson-Houston Company held a special meeting 
at New Britain, Conn., this week, and increased the capital stock 
from $3,000,000 to $4,500,000, divided into 180,000 shares of the par 
value of $25 each. The stockholders also decided to change the place 
of holding meetings from New Britain, Conn., to Middletown, Conn, 
The Thomson-Houston directors have voted a dividend out of the 
net profits, payable to holders of the common stock of record Oct. 5, 
and payable by a distribution of certain assets of the company. 
These assets have been set apart in the hands of three trustees, to 
be disposed of from time to time for the benefit of the holders of 
these certificates. 

The Thomson-Houston Company reports the following 
sales of incandescent apparatus for isolated plants: Central Union 
Depot, Cincinnati, O., 200 arc; Bellair Nail Works, Bellair, O. 50 arc; 
Baugh & Sons, Philadelphia, Pa., 50 arc; S.L. Allen & Co.,North Penn- 
sylvania Junction, 400 incandescent; John C. Holmes & Co., Spring 
field, I1., 100 incandescent; Clark & Milliken, Richmond, Me., 50 in- 
candescent; Ray Woolen Mills, Franklin, Mass., 250incandescent; 
Diamond Match Works, Westville, Conn., 50 incandescent; C. I. 
Hood & Co., Lowell, Mass., 300 incandescent; Cornell Mills, Fall 
River, Mass., 800 incandescent; Roberts Iron Works, Cambridge, 
Mass., 50 incandescent; Knowles’ Loom Works, Worcester, Mass , 
{5 arc; Portland Steam Packet Company, Portland, Me., 300 incan- 
descent; Hopedale Elastic Fabric Co., Hopedale, Mass., 400 incan- 
descent; Sheftield Worsted Company, Pascoe, R. L., 300 incandes- 
cent; A. L. Sales, Pascoe, R. I., 50 are. 

The Jarvis Engineering Company, of Boston, Mass., are 
selling a large number of Armington & Sims engines. Among their 
recent orders are two of 235h, p. tothe Edison Electric Lluminat- 
ing Company, of Boston, making seven of this size they have sold 
this company within six months. They report the following recent 
sales: One 50h. p. to C, I. Hood & Co., Lowell, Mass.; one of 35 h. p. 
to Ray Woolen Company, Franklin, Mass.; one of 80 h. p. to Great 
Barrington Electric Light Company, Great Barrington.; one of 90 
h. p. to Marlborough Electric Light Company, Marlborough, Mass. ; 
two of 100 h p. each to Dedham Electric Company, Dedham, Mass.; 
one of 70h, p. to Louisiana Sugar Refining Company, New Orleans, 
La.; one of 100 h. p. to Westboro Electric Light and Power Com- 
pany, Westboro, Mass.; one of 0h. p. to Bennett Manufacturing 
Company, New Bedford, Mass.; one of 100 h. p. to Bennington Elec- 
tric Light and Power Company, Bennington, Vt.; one of 100 h. p. 
to Hoosick Falls Electric Light and Power Company, Hoosick Falls, 
N. Y.; one of 125h. p.to Edison Electric Illuminating Company, 
Fall River, Mass.; one of 100 h. p. to Leominster Electric Light 
Company, Leominster, Mass. The Jarvis Engineering Company 
are making large sales of their other specialties, Sheffield grate 
bars, National feed water heaters, Korting injectors, etc, 

A. C. 8. 





WESTERN NOTES 


BRANCH OFFICE OF THE ELECTRICAL WORLD, r) 
39 Mallers Building, Chicago, Oct. 12, 1889, { 


George Cutter, Chicago, is making 3,500 porcelain fuse boxes 
for a customer, 

The De Pere, Wis., Land and Water Company will in- 
stall an electric light plant at once. 


The Allegheny Electcic Light plant will be placed on 


Martin street, adjoining the Hope engine house. 


K. G. Felthousen, of the Buffalo, N. Y., Steam Pump Com- 


| pany, visited Chicago and St. Louis during the week. 


Dr. Leo Rassieur, of St. Louis, has taken a one-third interest 
in the Union Electrical Construction Company of that city. 

John H. Finney, of the Fiaelity Carbon Company, St. Louis, 
recently made a successful business trip through several of the 
‘niddle States. 

The Hose Electric Light Supply Company, St. Louis, 
recently purchased and sdld, as second hand, within 24 hours, an 
entire electric light plant. 

Ww. TT. MM. Mottram, Dallas, Tex., has closed a contract 
with the Rapid Transit Railway Company, of that city, for the in- 


| stallation of the Sprague electric railway system. 


The Superior, Wis., Water, Light and Power Com- 
pany has been duly incorporated with a capital stock of $1,000,000, 
by Frank A. Ross, William D. Dwyer, and William R. Fanning. 

Mr. G. Pantaleonti, general district agent of the Westing- 
house interests at St. Louis, has lately closed various contracts for 
alternating incandescent apparatus aggregating some 9,200 lamps. 

The Southern Electrical Supply Company, St. Louis, 
Mo., have made special arrangements regarding the manufacture 
of incandescent lamps, enabling them to furnish on receipt of order 
lamps in any quantity and for any voltage, 

Frank P. Mack, manager of the Chicago office of the Under- 
wood Manufacturing Company, has placed 200 feet of 12-inch 
cotton leather belts in the Pioneer Press building at St. Paul, 
Minn., to connect the Mather dynamos to pulleys. 


The Rockford, Ill., Street Railway Company was sold 
to a syndicate of Chicago capitalists for about $35,000. Ten thou- 


The field magnets form a double horseshoe around the arm ature, | ton, Mass., 500; Waterbury, Conn., 1,000; Lowell, Mass., 1,000; AJ-| sand dollars wil] be put in an electric line and more road built. It 
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is said that Holmes, the street railway millionaire, is back of the | Paddington and the Electric Light.—The Paddington 


} 


deal. | Vestry, whose jurisdiction extends over an area comprising a popu. 

Walter £. Smith, of Philadelphia, has been elected general | lation of considerably more than 100,000 inhabitants, is about to dis- 
manager of Heisler Electric Light Company, and will make his | ©485 the third report on the subject of electric lighting which has 
headquarters in St. Louis. Mr. Smith will no doubt make many | been presented to it within the last twelve months. In September 
sales with the aid of that hearty grasp of the hand and warm wel]- | ast year, a Mr. 8. J. Mackie drew up an estimate of the cost and 
come extended to all callers. probable profit of a central lighting station, and worked out the 


. > ‘ ‘ handsome return of 37 or 50 per cent., based on a tota] annual output 
The Central Electric Com fy Chicag re y pre- : 
pany, Chicago, have kindly pre | of 2,186 hours under full load. In April of this year, the Vestry, not 


sented the Western office of Tuk ELECTRIC Wwe with a neat- 
ly f ; ae _ au W _— ith an a content apparently with report No. 1, secured the services of Prof. 
y framed photograph showing the armoring room in the Okonite | ;, . : : 
C » = : : ; vag George Forbes, who carefully considered the questions of cost, 
vompany’s factory. The Central Electric Company, Chicago, re- “ : 5 
ceived on last Friday orders for okonit : ti 1% profit and system. The report now about to be considered is that of 
i 2 Oo ( ’ f as > ‘a . . . : 
Konite wires aggregating 1%) 1) Electric Lighting Committee, who recommend that the work 


miles, 
, should be entrusted to a good company, and that the storage bat 
W.G. Halim, Manager of the Chicago office of the Perkins tery sub-station system should be adopted. Something more 








Electric Lamp Company, recently closed several large contracts tangible than reports may now be expected, since the Vestry have 


> Mp > : 
for the Perkins lamp, among the number being one for 10,000 of 16 only prevented their large district from being allotted to privat, 


c.p. Mr. Halm now has on hand, ready for inimediate shipment, companies upon the tacit understanding that they would move in 
a large stock of lamps designed for currents ranging in potential | the matter themselves. 


from 44 volts to 131 volts. , i 
The Danger of Electricity.—Probably no one is more aston- 


The Association of Stationary Engineers of Cincinnati | ished than Mr. Preece at the stir created both in the London and 
have prepared the following course of lectures for their weekly | New York daily press by a few remarks made by him last week at 
meetings during the first half of the winter. One of the early lec the British Association as to harmlessness, when the proper pre- 
aan of the course is one by Mr. J. Hauss, of the Hauss Electric | cautions are taken, of the electric current. One of the results has 
Light and Power Company, on “ Electricity.” On Nov. 12, Prof. T. | been a challenge, after the style of Mr. Harold P. Brown, from a 
French, Jr., of McMicken University, is to take up the same sub- Brighton doctor, to “lay hold of a 2,000-volt electric wire.” Mr. 
tect. Preece did not say that the use of alternate currents of high press- 

‘The Texas Pacific Bailway Company operate a special | ure was without any attendant dangers, nor that the wires convey- 
system of switch signals in the union yards, at Marshall, Tex., em- | ing such currents might be handled with impunity; nor that deaths 
ploying semaphores controlled by electro-magnets. At the entrance | due to shocks received from electric light wires had been found on 
are placed two 12-inch bull’s-cye lanterns, each containing two 25-| investigationto be nonsense. But in reply to a mining engineer’ 
6. p. incandescent lamps, while 16-c. p. lamps have been placed at | who opposed the introduction of electricity into mines for power 
Various points throughout the yards, the current for the entire sys | purposes lecause a man who touched the conductors would be 
tem being furnished from the Westinghouse alternating plant at | killed, Mr. Preece did say that in view of the fact that up to the 
Marshall. Mr. J. H. Gates, of Dallas, made the installation. present low-tension direct currents had invariably been employed 

J. H. Gates, general district agent of the Westinghouse in- | 12 mines, such an assertion was absolute nonsense. He further 
terests at Dallas, Tex., has recently sold a 750-light alternating asserted, with perfect truth, that many deaths were attributed to 
incandescent plant and Westinghouse engine to the Victoria, Tex., electricity with which it had nothing to do, and that as regards 
Power, wight and Ice Company; also an additional 750-light alternat- electrical execution, it was impossible with our present knowledge, 
ing plant to the Houston, Tex., Electric Light Company, and 1,500 | © make death by electricity an absolute and painless certainty. As 
additional lights to the Little Rock, Ark., Gas Company. In direct Mr. Preece remarks in a letter to the Times, it is somewhat sur- 
current incandescent apparatus, Mr. Gates has sold 300 lights to the prising that he, of all persons, should be accused of underrating the 
Cunningham, Tex. Sugar Mill Company and 300 lights to the dangers of electricity, considering the very active part taken by 
Cotton Oil Mill at Houston, Tex. him in the framing of various rules and regulations for the safety 


' life ¢ erty. 
Theodore P. Batley, manager of the railway department of Sea pee 


the Thomson-Houston Electric Company, closed a contract this 
week for equipping the Union Depot Street Car Line, in St. Louis, 
with the Thomson-Houston system and to have the same in opera- 
tion by Jan. 15. Mr. Bailey states that this line will be the best 
equipped line in the country, the thirty cars to contain every 
niodern device that will add to the comfort of the passengers. The 
steam plant will be of over 700h. p., and six 80h. p. generators 
will be placed in service at the start. Mr. Bailey further states 


(From Our Special Correspondent.) 
EDINBURGH, Sept. 15, 1889. 
Lighting in Edinburgh. Leaving Newcastle for Edinburgh 
I expected to find a better appreciation of electricity in this beauti- 
ful city, but was again destined to disappointment. The only are 
lighting to be seen here is at the station of the Great Eastern Rail- 
way, which is lighted by Brush lamps installed by the Brush Elec- 
trical Engineering Company, Limited, who have a branch office 


that a second increase at Des Moines, lowa, has been ordered, of 
six 30 h. p. cars complete and two 80h. p. generators. 


The Thomson-Houston Electric Light Company have 
sold through their Chicago office during the past three weeks the 
following electric light apparatus, aggregating 800 arc lights, 1,600 
direct incandescent, and 5,400 alternating incandescent lights. Are 
lights: Jenney Electric Light and Power Company, Peoria, Ill., 405; 
Fremont Electric Light and Power Company, Fremont, Ohio, 50; 


here. There is not another arc lamp outside of this in the place, 
but the Brush Company have an incandescent plant in the Conserva- 
tive Club and the Lyceum Theatre. They also light up a number 
of mills and engineering works in neighboring towns. A central 
electric light station has been contemplated by the Brush Company 
for some time, but the promoters of the scheme have to battle 
against the hard fact that the city owns the gas plant, which it was 
induced to acquire at a price which nets the original shareholders 





Edison Light Company, Grand Rapids, Mich., 50; W. A. Hunter, | 109 per cent. on their investment. So that between the natural shy- 
Belle Plain, la., 20; Watertown Electric Light Company, Water: | ness of the city fathers and their fear of hurting the city’s income 
town, Wis., 50; Chicago Arc Light and Power Company, Chicago, | from gas, the electric lighting plant seems a long way off. 

50; Ft. Scott Electric Light and Power Company, Ft. Scott, Ky. 
70; Peoples’ Railway Company, St. Louis, Mo., 6; Mason City Ga. 
and Electric Light Company, Mason City, Ia., 35; James Wilde, Jr., 
& Co., Chicago, 12. Direct current incandescent lights: Girls’ Re- 
form School, Mitchell, la,, 150; Hall & Buell, South Manistique, 
Mich., 75; Bonsfield & Co., Bay City, Mich., 150; Conway Cabinet 
Company, Milwaukee, Wis., 150; People’s Railway Company, St 
Louis, Mo., 6; Mason City Gas and Electric Light Company. Mason 
City,la , 35; H. R. Jacobs, Chicago, 500; Texas Blind Asylum, Austin, 
Texas, 100; Theo. Zschetzsche & Son, Sheboygan, Wis., 150. Alter- 
nating incandescent lights: Jenney Electric Light and Power Com- 
pany, Watertown, Wis., 1,300; Watertown Electric Light Com 
pany, Watertown, Wis., 650; Town of Hope, Ark., 300; Springside 
Coal Mining Company, Pana, I1., 650; Cicero Water Gas and Elec. 
tric Light Company, Cicero, IIL., 1,950; Armour & Cudaby Packing 
Company, South Omaha, Neb., 650, F. DE L. 


An Electrical Exhibition.—The condition of affairs respect- 
ing electrical application in other parts of Scotland is very much the 
same as that obtaining in Edinburgh. I was, therefore, glad to learn 
that next year it is proposed to hold an International Exhibition o 
Electrical Engineering, General Inventions and Industries in Edin 
burgh. The arrangements are already well under way, and Mr. A. 
R. Bennett is taking an active part in the undertaking. A site of 90 
acres has been obtained at Merchiston, within easy walking dis- 
tance of the centre of the city, and plans have been prepared for the 
necessary buildings, so that the exhibition may be opened early 
next May. A special feature will be the provision of a lecture hall, 
in which, during the exhibition, a course of popular lectures on the 
principal exhibits and inventions will be delivered. The hall will 
likewise serve for the special meetings of the Institution of Elec 
trical Engineers, the Société Internationale des Electriciens, and 
other scientific bodies, which it is expected will be arranged for in 
connection with the Exhibition. America ought to be represented 
here, and it is to be hoped that some of our leading companies may 
see their way clear to making an exhibit next spring. 

Absence of Electric Lights.—The traveler in crossing the 

[from Our Own Correspondent | American continent cannot fail at night to learn the approach of 
LONDON, Sept. 4, 1889. the train to inhabited places from the glare of the electric lights, 

The Electric Launch * Eta.?°—One of Messrs. Immisch | which he sees for miles long before coming to a town; and, as has 
& Co.'s electric launches, the “ Eta,’’ made a cun up to Oxford and | been pointed out, this glare has often been used to good account 
back the other day and attracted considerable notice at the old | by river pilots to guide them, especially in thick weather. There 
university town. One run of 60 miles was made without re-charg’ | is avery different condition of affairs on this side of the water 
ing; the total run out and home was 160 miles, performed ina | Excepting in a very few cases, outside of London there is very little 
leisurely manner in five days, the accumulators being re-charged | public electric lighting done, and even that for the most part is by 
at Messrs. Immisch’s floating stations, the incandescent lamp. Newcastle, where the British Association 
met, is, | understand, soon to have an electric light station started 
on a small scale, but the leads will have to be underground. Dur 
ing the Newcastle meeting Prof. Sylvanus P. Thompson delivered 
a lecture on ‘Polarized Light,” and the current to operate the arc 
lamp in the lantern employed was obtained from the ;lant of the 
Co-operative Society, close by, no public lighting wire being in ex- 
istence. 

One of the most striking examples of conservatism, not to say 
lack of appreciation of the benefits to be derived from an electric 
light, wasthat which I had oecasion to note during a visit to the 
great ordnance and shipbuilding works of Sir Wm. Armstrong, 
Mitchell & Co., at Newcastle. These works employ over 13,000 men 
and have deen running day and night continuously for considerably 
more than ten years past. Up to within a short time ago the light 

The Underground Main Operations in London.—The | at night was furnished by gas from gas works attached to the 
inhabitants of the metropolis are proverbially long suffering; but | Works, but recently these have been removed to make room for ad- 
even their patience it would appear is exhausted by a five weeks: | ditional machine shops required, and the gas is now supplied from 
block of one of our narrowest and liveliest thoroughfares—the | the city works. Considering the exacting nature of the work car- 
Strand. This street has been the scene of the main-laying opera- | ried on here, the continuance of gas as an illuminant strikes one a 
tions of several electric lighting companies, and owing to one cause | Very peculiar. A combined arc and incandescent plant would be a 
and another, such as the failure of the supply of paving ma-| great improvement and would certainly pay for itself in an increased 
terial, due to the dock strike, considerably over a month elapsed | #mount of, and better, night work accomplished. Undoubtedly 
before traflic could be renewed. The consequence has been that | the low price of gas may account for its continued use, but I think 
the British public has given vent to its indignation by writing long | 80me of the English electric lighting firms might induce Lord 
letters to the Times and libelling the local authority. On Monday | Armstrong to give the electric light a trial, and once introduced, I 
the local surveyor published his rebutter, and the particulars he | 4™ certain of its adoption for the whole works. 
gives as to the network of pipes to be contended with enable us to 
fully realize the.difficulties of the question. The obvious solution 
seems to be a substantial subway into which all the mains could be 
put; but as this would apparently involve an alteration in the 





ENGLISH NOTES 





The Halifax-Bermuda Cable.—The statutory general 
meeting of the Halifax-Bermuda Cable Company was held last 
week, and the shareholders were treated to a very sanguine speech 
from the chairman, Sir Alexander Armstrong, who anticipates that 
the cable will be shipped and laid before the end of the present 
year. This company, it will be remembered, enjoys a handsome 
subsidy from government, the raison d'etre of the cable being 
mainly strategical. I notice, however, that the chairman antici- 
pates that American and Canadian business men, who use the island 
as a health resort, will help to fill the company’s coffers,and that 
he also counts on an appreciable revenue from telegrams in connec- 
tion with our meteorological service. The cable, 1 may add, is to 
be landed at either end under the guns of the forts. 


The Development ot Telephony.—Having thus little to 
occupy me in the way of lighting, I turned my attention to tele- 
phony, and was most courteously received by Mr. A. R. Bennett, 


present oe of the main sewer the subway solution is not without | excellent work in the fleld of telephony has on more than one occa 
its drawbacks, sion been brought to the attentionof your readers. Edinburgh, 


| the general manager of the National Telephone Company, whose | 


with over three hundred thousand inhabitants, has but little over 
700 subscribers. This comparatively small number is, however, not 
by any means due to any lack of enterprise, or tothe poor quality 
of service furnished by the company, but toa combination of cir- 
cumstances of which we in the United States can hardly conceive. 
In the first place, no pole lines are permitted, and the wires are all 
strung on poles supported on the roofs of houses, the consent of the 
owners of which must be obtained for the stringing of wires over 
them. Now, in many instances the wires pass over houses in- 
habited by tenants, each one of whom owns a floor or part of a 
floor of the house. They all, however, hold the roof in common ac- 
cording to law, and as aresult, in some instances six or seven per- 
| mits have to be obtained to run a wire over a single house. Not in- 
frequently it happens that five of the tenants consent, and the last 
| refuses, with the result that the route has to be changed, or the 
“kicker” bought off. Owing to this fact the telephone 
company has been obliged to distribute even its com- 
paratively small number of subscribers over six small ex- 
changes, averaging about a hundred subscribers each, a plan 
necessitated solely by the facts mentioned. I remarked above that 
| there were no pole lines in the streets, and the mannerin which 
| the lines are run commands the warmest admiration. The standards 
fixed to the roofs consist of wrought-iron posts fixed in cast-iron 
bases. The crossarms are of wrought iron consisting of two small 
channel bars, which are bolted together and shaped so as to 
embrace the wrought-iron standard, and with smaller spaces for 
the insertion of the insulator pin. These cross arms as arule carry 
four wires fixed to porcelain insulators. The latter are of a special 
form and coated with a brown colored glaze. The wires employed 
| are of silicon bronze, No. 18 B. W. G., and hence, while acting as 
good conductors, permit of spans of over 250 yards with compara- 
tively little sag; theirsmall size also makes the lines obtrude very 
little on the view, and indeed, unless attention were called to them, 
they would scarcely be noticed. Within the city the single wire 
with earth return is employed, but the trunk lines between 
outlying towns are all double wire metallic circuits. This, of 
course, requires repeating coils at the exchanges, and those em- 
ployed are the invention of Mr. Bennett, who holds the patents on 
them for Great Britain. What makes the running of the wires on 
the roofsin Edinburgh still more onerous is the fact that the 
majority of the houses have gable roofs with pretty stiff inclines, 
and linemen are often placed in very dangerous positions. Con 
sidering all these facts, the neat and substantial appearance of the 
overhead work leads one irresistibly to, the conclusion that much 
of the clamor against overhead wires heard nowadays would have 
no raison d’ etre if the plan here adopted were generally followed. 
W ETZLER. 


BIRMINGHAM, Sept. 18, 1889. 

A Visit to Elweil-Parker.—Being at Birmingham, I took 
the opportunity of running down to Wolverhampton, where the 
works of Elwell-Parker, Limited, now merged into the Electric 
Construction Corporation, Limited, are situated. Mr. J. Parker 
kindly showed me over the works, which employ between 500 and 
600 men, and I was rather surprised to observe the great state of 
activity in all the departments, considering the little lighting I 
had yet seen in England. The works are now busy on a number 
of alternating machines for one of the London companies, and 
several are building for Australia. The new standard type of con- 
tinuous current dynamo built here is a well-designed machine, 
and I shall be able to give your readers more particulars at no 
distant date. 


Electric Railroading.—Some time ago one of the Birming- 
ham tramway companies which employ steam motors, con- 
templating a change to electricity, instituted experiments 
with a Julien storage car. The result proved so satisfactory 
that now twelve cars of a modified type have been ordered, 
which are being built at the Elwell-Parker works. The 
motor will rest on a bogie truck, and is geared by means of a coun- 
tershaft to both pairs of wheels, spiral spur gearing being employed. 
The motor is placed in a steel frame, and is centred on one of the 
axles. The new cars will have capacity for 48 passengers, and will 
earry 72 cells of 230 ampére-hours’ capacity. The car is designed to 
run at eight miles an hour, the motor being designed for a normal 
output of 11h. p., at which it takes 60 ampéres of current. 


The Show at Birmingham.—I left Edinburgh more in 
sorrow than in scorn at the backward state of electric lighting, ex- 
pecting to find matters better in the large manufacturing district, 
of which Birmingham forms the centre. I was doomed to disap- 
pointment, however, for here, again, there is practically no electric 
lighting done whatever. This statement, however, needs some 
modification for the moment, in view of the Electrical and Indus- 
trial Exhibition now in progress here, and whica ought to open the 
eyes of the natives to the possibilities of electricity. The Exhibition 
is being held in Bingley Hall, and while largely industrial in its na- 
ture,contains an example of almost every system of electric lighting 
now employed, together with many examples of electric motor 
work. Thus there is shown the Mordey alternating system of the 
Brush Electrical Engineering Company, Limited. The Mordey alter- 
nating machine is already familiar to your readers, having been 
described in THE ELECTRICAL WORLD. One of these machines of 
25,000 watts’ capacity is arranged to supply current for driving a sec- 
ond similar alternating machine as a motor, which, in turn, drives 
a Victoria compound dynamo, which supplies current for three 
5-ampeére arc lamps and a number of incandescent lamps, During 
my visit, however, the dynamo was only supplying current for lamps 
direct from the converters. A Brush arc machine furnishes all the 
lights for the machinery hall and eight are lamps are also 
run from the alternating current circuit, each 
taking 12.5 amperes at 40 volts. The Brush lamp is 
used for this purpose, with some slight modifications, such as the 
lamination of the magnet cores. There is also exhibited a contin- 
uous current meter, the details of which I was not permitted to 
learn. Elwell-Parker, Limited, of Wolverhampton, exhibit a num- 
ber of machines for lighting and plating, and have a small storage 
battery station in operation. Messrs. Laurence, Paris & Scott, 
Limited, of Norwich, have quite a creditable show of dynamos and 
motors, a number of which, situated in various parts of the build- 
ing, drive a press,an 18-inch circular saw, ventilating fan and 
other machinery. I noticed a simple starting arrangement on their 
constant speed motors, which works very satisfactorily. The motors 
are shunt wound, as usual, but have an additional coil in series 
with the armature. A simple pivoted bar magnet acting against 
a spring is placed in proximity to theinagnets and operates a 
switch contact. Whennocurrentis on the machine, the spring 
pulls the bar magnet away from the field which puts the series coil 
in circuit with the armature. The current, when thus put on, im- 

| mediately magnetizes the field and starts the machine. As soon as 
| the speed increases and the counter E. M. F. increases, the field 
| magnets also increase in strength, and, attracting the switch mag- 
| net, cut the series coil out of circuit, sothat the motor continues 
to operate as a pure shunt machine. I am aware that this partic 

| ular method of starting is not new, but the simplicity of the means 
employed, avoiding all rheostats, is worthy of note. Of course, no 
electrical exhibition can nowadays be considered complete without 
Prof. Elihu Thomson’s electric welding apparatus, and it is here 
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being exhibited under the auspices of Messrs. Laing, Wharton 
& Down, of London. The apparatus is in charge of Mr. 
Fish, who also had charge of it at the American Institute Electrical 
Exhibition in 1887. Besides the welding machine, however, Messrs. 
Laing, Wharton and Down, who are the agents for the Thomson- 
Houston apparatus in England, exhibit either in substance or in 
photographs the large variety of Thomson-Houston products. I 
may add that the building is lighted by Thomson-Houston arc 
lamps from a dynamoin machinery hall, which also supplies current 
for a few street lights operated during the continuance of the ex- 
hibition. Among the other exhibits I noted those of the Edison and 
Swan United Electric Light Company, which consists of various 
styles of incandescent lamps; Woodhouse & Rawson, Limited, show 
a large variety of their well-known manufactures; Messrs. Im- 
misch & Co. have on exhibition a number of their useful motors, 
which show excellent design and workmanship. I must also men- 
tion the exhibit of Electrical Plant. This enterprising journal hasa 
neat little booth, and has already published a number of illustrated 
supplements on the exhibition which will afford attractive reading 
for the inhabitants of Birmingham,as the editor has very ingeniously 
mixed fact and funin his descriptive articles. C. & C. motors are 
also shown, together with the Woodward battery, by Messrs. Ship- 
pey Bros. I must not forget to mention the operatioz of a telpher 
passenger line in connection with the exhibition. The line is erected 
in the gallery of the summer-garden annex, and has a total length 
of about 350 feet. Thetrain is driven by a Statter motor, and the 
cars suspended from a wire cable. I tooka ride on the train, 
and from the experience gained am led to the conclusion that the 
wire-rope method of suspension will hardly become popular for 
passenger traffic. While crudely constructed, the system works 
quite well, and shows what can be done in the way of transporta 

tion facilities with small outlay for roadway. Finally,1 must not 
forget to mention the exhibit of Messrs. Crompton & Co., which at- 
tracts considerable attention, owing to the presence of their elec. ric 
crane, Which was described and illustrated in THE ELECTRICAL 
WORLD some months ago, and which is capable of effecting three 


movements simultancously if required.: 
WETZLER. 





RUSSIAN NOTES. 


Moscow, Sept. 15, 1889. 
Telephone Extension.—The Ministry of Posts and Tele- 
graphs proposes to organize a new telephone between 
Moscow and St. Petersburg, a distance of 400 miles. The expenditure 
necessary Will amount to about $50,000. 


service 


A New Battery.—It is reported that a Russian technologist 
named Ezorotf has invented a battery, more efficient than the 
Leclanché, and of simpler construction. One special feature is 
its normal dryness, owing to which, it is said, it can be used 
to advantage in hot as well as cold climates. 

Edison’s Inventions.—I hear that Mr. Koretofsky has re- 
cently made a contract by which he secures the right to organize 
within Russian Territory an exhibition of all the various Edison 
inventions. Mr. Koretofsky has the backing of capital and is al- 
ready preparing to make his first exhibition, following plans made 
by Mr. Edison. The exhibition referred to will be opened at War- 
the middle of November. A hall has already been 
The exhibition will last several months, r. 


saw about 


rented. 





THE TELEGRAPH. 


BulYalo, N. Y.—The Western Union Company, under pressure 
from the city, through the courts, is beginning to bury its wires. 

The American Rapid Telegraph Company is defendant 
in a suit at Hartford, Conn., by the Boston Safe Deposit and Trust 
Company, for $3,000,000 of bonds on which interest has 
faulted. 


been de 
Foreclosure and sale is asked. 

The New York Telegraph Operators will give an enter 
tainment in the New Central Opera House at 205 East Sixty-seventh 
street, on Thursday evening, Oct. 31. They will give a short 
ical and literary entertainment, present Robertson's comedy 
“Caste, 


mus 


"and hold a reception afterward. 





THE TELEPHONE. 


Louisville, Ky.—The Ohio Valley Telephone Company will | 


put their wires underground, and have let the contract for furnish- 
ing conduits to P. Bannon & Co, 

The Yazoo Valley, Miss., Telephone 
been formed, with a capital stock of $5,000, by J. F. 
Pugh, C, E, Crane and others. 


Company has 
Powell. W. D. 


The Pacific Telephone Company has re-organized under 
the Pacific Telephone and Telegraph Company, which will have a 
capital of $5,000,000. The directors are: Lloyd Tevis, W. F. Goad, E- 
S. Pillsbury, W. C. Gibbs and Joseph M. Quay, of San Francisco, 
and John E. Hudson. 


THE ELECTRIC LIGHT. 


Attalla, Ala., is likely to have a Thomson-Houston plant. 





Hampton, Va.—The Hampton Electric Light and Power Com- 
pany has been formed. 

Jackson, Tenn.—The Citizens’ Gas Light will in- 
crease their electric plant. 


Company 


Lebanon, Ky.—The Lebanon Electric Light Company will put 
in a Thomson-Houston plant. 

Frostburg, Mid.—A company to put ina Westinghouse plant 
has been formed by W. H. Evans. 

Haddontield, N. J.—The Haddonfield Electric Light Company 
will begin work at once on its plant. 

Murfreesboro, Tenn, 
hand of putting in a plant for the city. 

Williamsport, Pa. 
Waterhouse arcs for central station use at Williamsport. 

Tampa, Fla.—Mr. RK. Mugge has contracted for a large central 
incandescent plant with the Heisler Company of St. Louis. 

San Diego, Cal,—Mr. H. E. Xanshowe is corresponding with 
a view to purchasing a plant for the San Diego Gas Company. 

Auburn, Cal.—The Auburn electric light plant is starting up, 
with power furnished from a Stilwell & Bierce 10-inch turbine. 

San Jose, Cal.—The San Jose Electric Light and Power Com- 
pany is putting in a 1,000-light plant of the Brush alternating sys. 
tem. 

The Morris, f1)., Electric 
L Degen, C. H 
$¢, 000. 


Light Company, formed by 
Kusel and H. L. Miller, has a capital stock of 


Oslin, Smith & Tally have the work in | 


The Westinghouse Company has sold 250 | 


| engineers of New York City. 


Helena, Ark.—The Helena Electric Light and Power Company 
are to put in two incandescent machines, two engines and a boiler 
this winter. 


U kiah, Cal.—The North Pacific Land Improvement Company 
will put in an electric light plant at Ukiah, and furnish power for 
an electric road. 

The Fitchburg Steam Engine Company have been run- 
ning over-time steadily and willsoon light up with their own elec- 
tric lighting plant. 


Jackson, Mieh.—The electric light plant at Jackson, burning 
crude petroleum, suffered recently from an explosion which shook 
up things rather badly. 


Hopkinsville, Ky.—An electric light plant, costing about 
$3,000, will be put in the Western Lunatic Asylum. Mr. B. W. 
Stone is the superintendent. 


The Heisler Electric Lighting System has been awarded 
a gold medal at the great Paris Exposition, where the Heisler Com- 
pany had a beautiful exhibit. 


The Enterprise Electric Light Company, of Chicago, has 
been formed by M. T. Griffiths, K. F. Griffiths and A. C. Burdick, 
with a capital stock of $100,000. 

Bissell, Pa.—Stern & Silverman, Edison agents, of Pittsburgh, 
are erecting an Edison incandescent-light plant for the Novelty 
Steel Wheel Company at this place. 

Fort Worth, Tex.—The Fort Worth Electric Light Company 
have bought out the Fort Worth Electric Light and Power Com- 
pany. They also own the gas works. 


San Angelo, ‘Tex.—The San Angelo Electric Ligh’: Company 
has been formed by J. W. Hill, W. S. Cunningham, A. McLean and 
others, with a capital stock of $20,000. 


Sonham, Tex.—The B nham Electric Light Company, who 
will put in a Heisler plant, have let their machinery contract to 
Clower & Harris, the energetic electrical engincers of Dallas. 

The Walla Walla Gas and Electric Company, Cali- 
fornia, has been formed by T. Quinn, C. Ennis, H. R. Burford and 
J. L. Jones, with a capital stock of $100,000, to consolidate existing 
interests. 

The Chemical Electric Light and Motive Power Com- 
pany has been organized at Camden, N. J., by Thomas EF. Van 
Dyke, Marion Mayne, Michael Kock, William Williams, John R- 
McLaughlin, H. Woodruff, all of Philadelphia, and Joseph R. Tay 
lor, of Camden, with a paid up capital of $50,000. 

Vancouver.—The agreement between the city anc the Van- 
couver Electric Iluminating Company, binds the latter to supply 
2,000 c. p. Thomson-Houston are lights, at the rate of 44 
cents per light for every night desired by the corporation. The 
agreement covers a period of five years, the corporation having the 
option at the end of one year to purchase the entire plart at a price 
to be fixed upon by arbitrators.—IJndus. World. 


New Westinghouse Plants.—During the month of 


tember the Westi.ghouse Electric Company received the following | 


orders for central station alternating current apparatus: Keokuk, 
Iowa, 750 lights; McMinnville, Ore., 500; Aspen, Colo., 750, increase; 
Vandalia, I11., 750; Albany, Cre., 500; Victoria, Tex., 500; Lincoln, 
Ill., 750; Denver, Colo., 3,000, increase; New Bedford, Mass., 1,500, 
increase; Petaluma, Cal., 500; Bridgewater, Mass., 500; Salem, Ore. 
750; Bellaire, O., 750; Houston, Tex., 750; Manches er, Ia., 500; Seat- 
tle, Wash., 750, ircrease; Ally. Co, Lt. Co., Pgh., Pa., 3,000, increase, 
Grafton, Dak., 500; Williamsport, Pa., 1,500; Amherst, Mass., 500, 
increase; Duluth, Minn., 750, Helena, Mont., 1,500; Colo- 
rado Springs, Colo., 750, increase; Ballston Spa., N. Y., 750; Platts- 
burg, N. Y., 750; Tyrone, Pa., 750, increase; Kansas City, Kan., 750, 


increase; 


increase; Marengo, la., 500; Media, Pa., 500, increase; Greensburg; 


| P ., 750, increase. Total, 26,750 16 c. p. lights capacity. 





APPLICATIONS OF POWER. 


Asheville, N. €.- The 


| tended to Weaverville. 


Asheville Sprague road is to be ex 


Dallas, ‘Tex.—The North Dallas Circuit Railway Company pro 
pose to use electric power. 

Charlotte, N. C.—An carly change to electricity is expected on 
the Charlotte Street Railway. 

Stevens Point, Wis., has granted an clectric railway 
chise and other electric privileges. 

Salem, Mass.—It is said that the Naumkeag Street Railway 
Company’s electric road will be 40 miles long and require 40 cars. 

The Electric Street Rallway Company, of Chicago, | 
| formed by E. Blix, W. Kronand W. A. Pulson, has a capital stock 
| of $200,000. 

Forest City, Pa.—The Hillside Coaland lron Company willrun 
an electric road in their Erie colliery, and light up the mine by 
|} clectricity. 

The Richmond BRoad,—Mr. E. H. Johnson, president of the 
Sprague Company, has published in the newspapers a very clear | 
and pithy summary of the true conditions in regard to the Rich- 





mond road 

Seattle to ‘Tacoma.—A long-distance electric road between | 
Seattle and Tacoma, a distance of 30 miles, is proposed, the power | 
to be furnished by four stations along the route. Mr. L. F. Thomp 
son and others are said to be interested. The road would cost, it is 
said, $600,000. 
Buffalo, N. ¥.—The Buffalo Electric and Cable Street Railway | 
Company, formed to operate street surface roads on about fifty | 
miles of streets in the city of Buffalo, has filed a certificate of in- 

corporation with the Secretary of State. The capital is $1,500,000. 
| The incorporators are Daniel O'Day, Daniel N. Lockwood, James 
|Amm, Gerhard Lang, Henry Altman, Thomas ‘T. Ramsdell, | 
James Adams, J. P. Dudley, and George F. Southard, of Buf- | 
falo, and William L. Elkins and Peter A. B. Widener, of Philadel- 
phia, 

The Ottumwa, Ia., Railway, Electric and Steam | 

Compauy has a capital stock of $200,000, of which $75,000 is paid | 
up. Wm. G. P. Daum is secretary of the company. The road has 

the Thomson-Houston overhead system, and the plant includes | 
| four Pullman cars, three miles and a half of standard gauge track, | 
three 100 h. p. boilers and two 100h. p. power Reynolds-Corliss en- | 
gines. The system is to be extended and electric lighting is to be 

done. The company is also putting in the Holly system of steam- 

heating, as furnished by the American District Steam Company, 

of Lockport, N. Y. 

The Troy & Lansingburg Railroad Company have re- 
cently gone into successful operation, their road being equipped 
with the Sprague system by Woodbridge & Turner, the electrical 

Eight cars have been equipped and 
some six miles of track. The power is furnished by two 80,000-watt 
Edison dynamos, each driven by a 150-h. p. engine, through a line 





Sep | 





street, carry a complete stock of 


generator, one machine alone being sufficient to furnish power for 
the entire present equipment. It is intended to extend the line at 
once through Waterfori and Cohoes, and an order for additional 
ears has already been given. This affords evidence of the satisfac- 
tion with which the new system is regarded. It is expected also at 
an early date to extend the line through Troy itself. Mr. Clemen- 
shaw is president of the road, Mr. J. B. Carr, vice-president, and 
Mr. J. Hagen, treasurer. Mr. C. H. Smith is superintendent, Mr, 
A. Crabbe, assistant superintendent, and Mr. E. D. Arnold, con 

sulting engineer. The local papers speak highly of the operation of 
the road. 





PERSONALS, 


Dr. M. A. Starr describes in the November Scribner the effects 
of electricity upon the human body. 


Mr. H. P. Brown has written to the Evening Post a letter, in 
which he claims that the Kemmler decision is a vindication of his 
testimony as a scientist and his honor as a man. 


President E. BR. Weeks, of the National Electric Light As- 
sociation, was a welcome visitor at THE ELECTRICAL WORLD oftice 
last week. He reports that every indication goes to show that the 
annual meeting next February at Kansas City will be the largest 
and best winter session ever held by the body. 


Mr. A. G. Davis, of the Viaduct Manufacturing Company of 
Baltimore, was in town last week. He states that his company are 
introducing a new five-call *“* answer back” box, patented by Paul 
Seiler, of San Francisco. Itis simple in operation and handsome 
in appearance. The company are also pushing their new magneto 
fire alarm with marked success, it meeting the wants of small 
towns very happily. 

Capt. J. W. Miller, president of the Providence & Stoning- 
ton Steamship Company, proposes that steamers should have elec- 
tric search lights for use in fog, so arranged that their beam is 
thrown vertically instead of horizontally. Such an outfit has been 
placed on the Sound steamer ‘‘Massachusetts,” run from the incan- 
descent plant, and Captain Miller is to bring the subject before the 
International Marine Conference at Washington. 


MISCELLANEOUS NOTES. 





To Kill Kemmler.—Mr. H. P. Brown has shipped from Sing 
sing to Baltimore, for testing, the apparatus with which he pro- 
poses to kill Kemmiler. 

Another Subway Explosion occurred last week. This time 
it was at the corner of Cortlandt and Church streets. A wagon was 
passing and rose with the manhole cover. Nobody was hurt. 

Blackwells Island, N. Y.—The general superintendent 
thinks that a system of electric call bells should be put in; and it is 
recommended that $3,000 be spent on Ward’s Island for the same 
purpose. 

The Florence, Ala., Electrical Woodwork Supply 
Company has been formed at Florence by C, L. Revelle and Y. H. 
Hollingsworth, with a capital stock of . $15,000, to manufacture 
pins, brackets, cleats, ete. 


BUSINESS NOTICES, 





Battery Cut-Out.—Attention is called to a simple device for 
disconnec'‘ ing gas-lighting batteries if accidentally grounded. It is 
cheap, sensitive, never needs watehing, and has no clockwork to be 
kept wound, Terms furnished by the Electric Supply Company, of 
syracuse, N. Y.. No. 105 South Warren street. 

Patterson, Gottfried & Hunter (Limited), 146-148 Centre 
brush celluvert. fibre 
oiled paper, hard rubber, rod and sheet brass, brass, copper and iron 


copper, 


wire, self-hardening tool steel, set and cap screws, machine bolts, 
machine and wood files and twist drills 
machinery, tools and hardware, gear wheels, 
wood pulleys, shafting hangers and belting. General factory sup- 
plies. 


screws, taps and dies, 


blowers and forges, 


Perforated Electilc Belting.- 


fran- | 


| we quoted the commendation of the New York Herald. 


Testimonial 
Wa. M. WoRRELL, 
ELECTRICAL ENGINEER AND CONTRACTOR, 
PETERSBURG, Va., Sept. 30, 1889, j 
Messrs. Chas. A. Schieren & Co. 

GENTLEMEN: In reply to your favor 27th, would say the perforated 
belts purchased from you for the Concord Electric Light Company 
are giving perfect satisfaction. 

They drive two Edison dynamos, “tandem,” 


—_— 


the perforation pre 


| venting air cushions, which invariably occur with plain belts used 
| this way. 


I can't speak too highly of these belts, and hope to soon send you 
some nice orders. Yours very truly, Wa. M. WORRELL. 


Houston’s Electrical Dictionary continues to receive the 
approval of electricians and the reading public in a remarkable 
The critics also find much to admire init. Last week, 
Below we 
“Probably no branch 
was of a 


manner, 


give the opinion of the Philadelphia Ledger: 
of modern knowledge is in so much need as electricity 
competently prepared dictionary such as this of Professor Hous- 
ton’s. As the science of electricity has expanded, and asits appli- 
cability in other sciences, in manufactures, in the mechanic arts 


| and in domestic uses have been developed within the last twenty 


years, adding to our resources for heating, lighting, motive power, 
surgery, medicine, processes in the laboratory and operations in 
the workshop, it has been obliged to express itself in a new vocabu- 
lary of its own—the terms of which were not always precisely 
understood, even by those somewhat familiar with the science, 
and in some degree expert in the arts to which the application of 
the science has given birth. It is to supply the want thus ex- 
perienced that Professor Houston (who is the Houston of the 
Thomson-Houston Electric Light and other electric apparatus) has 


| prepared his dictionary. 


“The first observation to be made of the book (which is a handy, 
square duodecimo of more than 650 pages, of clear, open print, 
profusely illustrated), is that it is manifestly the product of large 
research and labor; that it is a pioneer work, the author having to 
blaze his own path all the way through; that asa pioneer work its 
possible defects, whatever they may prove to be, are to be scanned 
considerately by the critic’s eye; that it fairly provides for the 
large field of usefulness it is designed to fill; and that its descrip- 
tions of instruments and apparatus, processes and theories, together 
with its engraved illustrations, are in the main not only good, but 
excellent. 

** We cannot speak so highly of all the definitions, for, while they 
are all concise, and by far the greater part of them are precise, 
there are some that are not clear or satisfactory and need revision, 
Still we are to remember that it is a pioneer book, a much-needed 
and useful work, and that the author contemplates utilizing the 


of countershatt, so arranged that either engine can drive either experience that comes from this essay in a perfected publication,” 
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412,234. Sound Transmitter; Robie Blake, of Cornish, Me. 
Application filed March 29, 1889. The object of the invention is to 
provide a means whereby sound transmitted between two points 
through any medium, as by a current of electricity, by a column 
of airin a tube, or by means of a wire or cord drawn to a tension, 
or by other similar means, will be made more clearly audible and 
intelligible, This is accomplished by means of a radially mov- 
able diaphragm. 


412,323. Method of Electrolytically Reducing Plates 
for Secondary Batteries ; Stanley C. C. Currie, of Philadel- | 
phia. Pa., Assignor to the United Electric Improvement Com- | 

any, of Gloucester City, N. J. Application filed April 19, 1889. | 
The invention consists in increasing the effective area of tne elec- | 
trical cond ucting material of the plates during the reduction to | 
a metallic state by causing the reduction to commence over the 
entire surface and gradually work its way through the plate in | 
the line of cleavage or crystallization, thereby materially lessen- | 





ing the time required to reduce the plates, and giving as a 
product plates of a superior character for use as the electrodes of 


a secondary or storage battery. See illustravion. 


412,332. Electrically Controlled Speed-Governor Mech 
anism for Elevators; William P. Gibson, of New York, N.Y. 
Application filed Juu. 5, 1889. The object of the invention is to pro- 
vide a speed-governing apparatus of improved construction for 
operating through electrical connections the valve mechanism 
of the elevator, and also the safety appliancesof the same when 
from any cause the elevator car becomes unduly accelerated in 
its descent. 


412,333. Electrically Controlled Valve Operating 
Mechanism for Elevators; William P. Gibson, of New York, 
N. Y. Application filed Jan. 5, 1889. The object of the invention is 
to provide a simple, reliable and economical apparatus by which 
the valve or other device for controlling the movements of the car 
can be operated by a circuit closer or closers in the car, and which 
shall at the same time provide means by which the valve or other 
device can be operated positively by means of mechanical connec- 
tions, in case for any reason the electrical connections should fail 
to operate satisfactorily at any particular time. 


412,345. Frame for Secondary Battery Plates; Walter 
F. Smith, of Philadelphia, Pa., Assignor to the United Flectric 
Improvement Company, of Gloucester City. N. J. Application 
filed April 2, 1889. The invention consists in providing the plate 
composed of a serics of small plates with a frame having a ver- 
tical lug and with an extension or auxiliary loops cast with or 
aaaoall be the main portion of the surrounding frame of the se- 
ries of plates for connecting the wire from the poles of a dynamo 
therewith, as well as with the lugs, if desired, and thereby ena- 
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bling the requisite number of plates to be readily connected or 
coupled together, and with the poles of a dynamo for obtaining a 
good contact for the passage of the current of electricity from the 
dynamo for the reduction of the plates to a metallic state to form 
the electrodes of a secondary or storage battery. 


(1) 412.346. Connector tor Batteries; (2) 412,347. 
Connecting Device for Electric Batteries; Walter F. 
Smith, of Philadelphia, Pa., Assignor to the United Electric Im- 
ioromens Company, of Gloucester City, N. J. Applications filed 

1) April 19, 1889, (2) July 9, 1889. The invention relates to improve- 
ments in connecting devices for electric batteries composed of a 
divided male thimble, the female thimble being secured to the 
male thimble, so as to leave a space between the two thimbles for 
the introduction of mercury. Phe object of the invention is to 
deposit on the surface of the device a coating of conducting ma- 
terial—such as nickel—by electrolysis or otherwise, to prevent the 
mercury or other preferred material contained therein from de- 
stroying the device by amalgamation, whereby the electrical con 
ductivity of the device is materially enhanced. <A further object 
of the invention is to provide the connecting device between the 
female thimble and the strips or ribbons of the male thimble 
thereof with a gasket or gaskets composed of rubber or other ma- 
terial to prevent gases evolved during the operation of the battery 
from corroding the same. 


(1) 412,349. Dynamo Electric Machine. (2) 412,350. 
Commutator. (3) 412,351. (4) 412,352. (5) 412,353. 
Dynamo Electric Machines; Charles F.Winkler, of Hoosick 
Falls, New York. Applications filed (1) and (2) January 26, 1889, 
(3) February 29, 1889. (4) April 23, 1889. (5) May 20, 1889. These 
patents relate to the construction and winding of the field mag- 
nets and armature of dynamo electric machines. They consist es- 
sentially of field magnets built up of alternate layers of wire and 

iron, the iron being in the shape of tubes and the wire wound on 
the outside thereof, Thearmature carries two separate circuits, 
one of which is utilized to energize the field magnets and the 
other So supply She external circuit. Another feature of the ar 
mature is the dispensing with an iron core in the armature. This 
is accomplished by an ingenious style of winding. 


412,354. Electric Current Indicator; James J. Wood. of 
Brooklyn, N. Y. Application filed April 20, 1887. In an instru- 
ment for the purpose set forth, the combination, witha magnet 
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412,530. 


412,563. 


412,567. 


(1) 412,579. 


of a pivoted repellent armature ye 
ends in proximity to the same pole of th 
pivoted end in a stronger magnetic field than the free end. 


412,361. 
mund Bergmann, of New York, N. Y. 
1888, 


Application filec 


ing connection with the binding post, and havin 


tended away from the wall of the recess, and provided with 


notches, retaining pertions for the cover integral with the circuit 
outwardly adjacent to the walls of the recess at 
it angles to the circuit closers, and having hook 


closers ex a 
approximate rig 
ends adapted to extend over the outer surface of the cover. 


12,449. Artificial Resistance for Electric Circuits 3 
Charles B. Askew, of Chicago, Ill. Application filed June 27, 
1889. The combination, in a resistance device, of a refractory 
tube containing a refractory resistance material and inclosed in a 
refractory casing. ’ 


412,460. Circuit Closer for Signal Apparatus; George D. 
Bucton, of New Ipswich, N. H. Application filed July 23, 1886. 
In a system of train signaling, the combination, with an electric 
generator and conductors leading therefrom, of a circuit closer 
consisting of a frame having an insulated post, to whicn the ter- 
minals of the circuits are connected, the one terminal overlapping 
the other and the two fitting in a notched rod, said rod terminat- 
ing in a ring or handle. 


412,464. Electric Igniting Device for Lamps; Manuel 
Carranza, of Guatemala, Guatemala, and Jose M. Tinoco, of San 
Francisco, Cal. Application filed Oct, 11, 1888. In alampa saeeene 
or swinging frame in an electric circuit and adapted to be movec 
forward and back ward to close and open said circuit,a wire carried 
by the frame and adapted by the movement of the frame to be 
thrown into contact with the wick, and an electric circuit includ- 
ing the wire, whereby it is heated to incandescence, thereby light- 
ing the wick. 


412,476. Electric Conduit; John P. Cushing, of Beverly, 
Mass. Application filed July 8, 1889. The invention consists in 
the combination, with an electric conduit. of a main and return 
circulating pipe extended the length of the conduit to convey a 
heating medium to heat the conduit, a heater connected to the 
pipes anda pump to maintain a circulation through the heater 
and circulating pipes, whereby the electric conduit is heated. 


412,520. Electric Motion Controller; Gustave 8S. Neu, of 
New York, N. Y. Application filed Aug. 28, 1888. In an electric 
machinery controller the combination with a gear coupler of a 
reacting device to operate the gear coupler, a catch to restrain 
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the gear coupler, a vibratory hammer to trip the catch, and 
electro-magnetic devices to operate the hammer. 


112,528. Electric Motor for Rallway Cars; William M. 
McDougall, of Eust Orange, N. J. Application filed May 23, 1889. 
The object of the invention is to support the electric motor ina 
frame in the most firm and reliable manner, so that the frame it- 
self may not vecome twisted or out of shape, and the frame is so 
supported by the car axles that the axles and wheels are free to 
accommodate inequalities in the track without either straining 
the electric motor frame or disturbing in any manner the proper 
relative positions of the parts of such motor. 


Electric Signal Controller$ Gustave S. Neu, of 
New York, N. Y. Application filed Aug. 28, 1888. In an electric 
signal controller, the combination, with a self-acting signal, of a 
catch to restrain the signal, a vibratory hammer to trip the catch, 
an electro-magnet and intermittent circuit breaker to vibrate the 
hammer, and a circuit controller included in the circuit with the 
electro-magnetic hammer vibrating devices, the said circuit con- 
troller being automatically closed by the setting of the signal for 
operation, and opened by the operation of the signal. See illus. 


Electrical Door-Alarm; Daniel H. Streeper. of 
Norristown, Pa. Application filed July 19, 1889. The invention 
consists in the combination, with the knob socket, of a switch 
arm connected with the socket, so as to turn with it, and a con- 
tact plate inserted in the door in the path of the switch arm, the 
said knob socket and contact plate being in the circuit of a bat- 
tery, including an alarm bell. 


Governor for Electric Generators; Patrick J. 
Tracy, of Racine, Wis. The combination, with an electric genera- 
tor, of an electro magnet and other electrically actuated devices 
arranged in parallel circuit, a balanced beam connected at one 
end to the generator, and an armature suspended from the other 
end of the beam to come in the attractive field of the electro- 
magnet, and be attracted in proportion as surplus energy mani- 
fests itself in said magnet, whereby the generation of the electric 
current is automatically regulated in case any one or all of the 
electrically actuated devices beyond the magnet loop are cut out 
of circuit. See illustrations. 


Microphone Transmitter; (2) 412,580. 
‘felephone Station Apparatus 3 Bruno Abdank-Abakano- 
wicz, of Paris, France, Assignor tothe American Bell Telephone 
Company, of Boston, Mass. Application filed Feb. 20, 1889. Pat- 
aan in France Feb. 28, 1888, andin Austria-Hungary April 16, 1888. 
The invention relates to combination telephone sets in which the 
various appliances are organized in asmall compass, so as to 
make a compact and efficient telephonic outfit suitable for home 
use. The transmitter comprises a series of carbon discs standing 
on edge between an inclined plane of conducting material and a 
conducting-plate, preferably of carbon, carried by a vibratory 
diaphragm, the discs having necessarily a tendency to roll down 
the inclined plane, but being prevented from carrying the ten- 
dency into effect by their contact with the diaphragm plate, 
which holds them in place. The current passes through the discs 
and their respective front and rear contacts, and its strength is 
varied by variation in the resistance at points of contact when 
the diaphragm is varied by the voice of an operator. 


412,599. Process of Electric Welding; Charles L. Coffin, 
of Detroit, Mich. Application filed April 24, 1889. The process of 
welding together two metal rods or bars, the same consisting in 
placing the articles to be welded in an electric circuit, closing the 
circuit, then breaking the circuit between the articles to be weld- 
ed, whereby the voltaic arc is formed at the point of the weld, 
pressing the articles together and holding them permanently in 
contact after the ends or edges have reached a welding heat, and 
passing heating currents through the articles while so pressed 
and held until they are welded one to the other, 


both pivoted and free 
e magnet, but with the 


Celling Block for Incandescent Lamps; Sig” 
June 2, 
In an electric cut-out the combination, with a base piece 
having a central recess and binding posts and a cover adapted to 
close said recess of contact closers comprising resilient strips hav- 
their ends ex- 


412,605. Electric Railway; Leo Daft, of Plainfield, N. J. 
oe filed Juné 11, 1888 The combination, with the 
trolley or brush bearing upward against a conducting wire, and 

its supporting and sapien | connections, on top of the car, of a 

— or reversing mechanism therefor fitted within the car 

root, 


412.639. Secondary Battery; Farnham Maxwell Lyte, of 
London, County of Middlesex, Eng. Application filed Jan. 7, 1889. 
Patented in England July 13, 1883. The method of making a sec- 
ondary battery element of electrode, cons:sting in first forming 
studs, prisms, bars.rods, or other suitable forms of active material, 
then casting or molding the supporting material around said ac- 
tive studs, prisms, bars, rods, or other forms in such manner as 
to hold them and expose a portion of their surface. 


412,653. Mechanical Telephone; William Naylor, of Albion, 
Ill., Edward Craig, Administrator of said William Naylor, de- 
ceased. Application filed March 25, 1889, In a mechanical tele- 
phone, the combination of a wooden band, a metallic band, a dia- 
phragm consisting of the combined layers of linen canvas, card 
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board, and linen paper glued together, and a backing consisting 
of the combined layers of card board andthe linen paper glued 
together, the diaphragm being clamped on the woukal band by 
the metallic band. 


412,666. Electricat Railway Conduit and Current 
Plow; Jesse W. Reno, of Denver, Col. Application filed April 
29, 1889. In a conduit for electric railways, the combination, with 
the girder rail of a hollow metal casing composed of a_ top and 
bottom section joined back to back, the bottom section being se- 
cured to the base of said rail, and the top section forming with 
the rail the plow slot. 


112,669. Thermo-Electriec Generator; William '!S. De L. 
Roberts, and James Smith Mollison, of Sydney, N. 8. W. Appli 
cation filed Feb. 9, 1889. The invention consists of a stove or fur- 
nace which is surrounded by an air-tight chamber, the outer 
walls of which are composed of any suitable non-combustible in- 
sulating material, preferably a mixture of fire-clay and asbestos. 
The couples are so Seespeedt into the insulating wall that fora 
postion of their length they shall project into the hot air cham- 
ver. The heat in this chamber is regulated by a pyro safety- 
valve fixed in any convenient position in the upper part of the 
chamber. All risk of overheating the chamber will thus be 
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avoided and a uniform heat imparted to the couples that project 
within the hot-air chamber. See illustration. 


412.700. Regulator for Dynamo-Electric Machines; 
William H. Elkins, of Cambridge, Mass., Assignor of two-thirds, 
by direct and mesne assignments, to Arthur Bb. Griggs, of Boston 
Mass., and Polly Craig, of De Funiak Springs, Fla. Application 
filed Jan. 18, 1889. A modification of the three-brush regulator. 


PATENT EXPIRED OCT. 1, 1889. 

131,878. Improvement in Galvanic Batteries 5; Henry 
Highton, of rusneg. England. The use of a substance in the 
positive part of the battery, which will precipitate injurious 
soluble metallic salts. 


PATENT EXPIRED OCT. 8, LSS9. 


132,118. Improvement in Machine for Uniting the 
Soles to Uppers of Boots and Shoes; Jacob 8K. Tirrell, of 
Charlestown, Assignor to Gordon McKay, Trustee. of Boston, 
Mass. In combination with gripping devicesthat grip and drive 
the wire, and with a metal or metal faced support, a magnetic 
coil and armature, and mechanism connecting the armature with 
gripping devices, the contact of the point of the driven or enter- 
ing wire with the metal face of the work support causing the 
circuit to be closed, the armature to be moved, and the grip to 
be released. 


PATENT EXPIRED OCT, 15, 1889. 

132,278. Improvement in Electrical Temperature Sig- 
nals; Webster Gillette, of Ypsilanti, Mich. The invention re- 
lates to a device which the inventor designates an electro pyro- 
metric annunciating signal apparatus; the object is to indicate 
an undue excess of heat in grain bins, buildings, journal boxes, 
malt rooms, etc. 1lt embraces an iron tube filled with mercury 
which by expansion operates a relay and bell. 


Copies of the specifications and drawings complete of any of the 

patents mentioned in this record—or of any other patents issued 

since 1866—can be had for 25 cents. Give the date and number of 

patent desired, and address The W.J. Johnston Co, Ltd., Times 
uilding, N. Y. 


